Modern applications of the punched card system for management control. by McDonald, Thomas Henry
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1951
Modern applications of the
punched card system for
management control.
https://hdl.handle.net/2144/10793
Boston University
BOSTON UNIVERSITY 
College of Business Administration 
THESIS 
Modern Applications of the Punched 
Card System for Management Control 
by 
Thomas Henry McDonald, Jr . 
(A. B. Northeastern University 1941) 
Submitted in partial fulfillment of 
the requirements for the degree of 
MASTER OF BUSINESS ADMINISTRATION 
1951 
A. 
B. 
c. 
D. 
E. 
F. 
G. 
A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
A. 
B. 
c. 
D. 
/ 
TABLE OF CONTENTS 
!· GENERA1 
Introduction • • • • •• ••• • • • • • • • •• • • • • • • The Objectives of Management Control 
• • • • • • The Punched Card System •••• • • • ••• • • • • • • The Scope of the Thesis. • •• • • • • • • • • • • • • The Problem of the Thesis ••• • • • • •• • • • • • • Review of Published Material • • • • • • ••• • • • Evolution of the Punched Card System 
• • • • • • 
PLANNING FOR PUNCHED CARD INSTALLATIONS 
------ -
The Importance of Planning •••••••••••••• 
Organizing the Planning Group •••••••••••• 
Selection and Training of Personnel •••• ••• 
The Extent of the Application •••••••••••• 
Coding. . . . • • • • • . • • . • • . • • • • • • . • • • • •• 
The Tabulating Card •••••••••••••••• ••• 
Planning the Data Included on the Card ••••• 
Incorporating the Information on the Card ••• 
Design and Layout of the Card •••••••••••• 
Test Checks and Controls ••• ••• •••••• ••• 
Manuals of Procedure • • • • • • • • • • • • • • • • •• 
III. KEY PUNCHERS AND VERIFJJlli§ 
I 
• •• 
• •• 
• • • 
• •• 
• •• 
• • • 
• •• 
• •• 
• • • 
• • • 
• •• 
• •• 
• •• 
• • • 
• •• 
• • • 
• • • 
• •• 
The Key Punch. • • • • • • • • • •• 
I.B.M. Numeric Punches ••••• 
I.B.M. Alphabetic Punches ••• 
• • • • • • • • • • • • • •• 
• • • • • • • • • • • • • •• 
• • • • • • • • • • • • • •• Verifiers ••••••••••••••• • • • • • • • • • • • • • •• 
IV. SORT~RS AND TABULATORS 
Page 
10 
11 
13 
15 
16 
19 
21 
25 
26 
26 
27 
28 
29 
33 
35 
36 
38 
38 
40 
41 
43 
49 
A. The Purpose of the Sorter... ••• ••• ••• ••• ••• 54 
B. The Operation of the Sorter. ••• ••• ••• ••• ••• 54 
C. Types of Sorters • • • • • • • • • • • • • • • • • • • • • • • • 58 
D. Special Sorting Devices. • • • • • • • • • • • • • • • • • • 60 
E. The Purpose of the Tabulator ••• ••• ••• ••• ••• 61 
F. Operation of the Tabulator.. ••• ••• ••• ••• ••• 63 
G. The Numeric Tabulator... • • • • • • • • • • • • • • • • • • 64 
H. The Alpha-Numeric Electric Accounting Machine ... 66 
I. Advantage s of the Automatic Machines •••••• ••• 66 
A. 
B. 
y. MODERN sUXILIARY AND SPECI AL PURPOSE ~QUifMENT 
The Uses for Auxiliary Equipment 
Automatic Summary Punches •••••• 
• • • 
• • • 
• • • 
• • • 
••• • • • 
• • • • • • 
68 
68 
2 
3 
Page 
c. Automatic Multiplying Punch. • • • • • • ••• • • • ••• 70 D. Electronic Multiplier ••• • • • • •• • • • • • • • • • • • • 70 E. Interpreters ••• • • • ••• • • • • • • • • • • • • • • • • • • 72 
F. Electronic Calculating Punch • • • • • • • • • • • • • • • 75 G. Card Programmed Electronic Calculator ••• • • • ••• 76 
H. Automatic Reproducing Punch. • •• • • • • • • • • • ••• 76 
I. Electric Document-Originating Machine ••• • • • ••• 79 J. Electronic Statistical Machine •• • • • • • • • • • • • • 79 K. Electronic Collator. • • • • • • • • • • • • • • • • • • • • • 81 L. Accounting Machine or Tabulator. • • • • • • • • • • •• 82 M. The Cardatype ••• • • • • • • • •• • • • • • • • • • . ... • •• 84 N. The Automatic Carriage •• • • • • • • • • • • • • • •• • •• 85 o. The Automatic Bill Feed. • • • • • • • • • • • • • • • ••• 85 
P. The Facsimile Posting Machine ••• • • • • • • • • • ••• 85 
VI. PAYROLL PREPARATIOW 
A. General Payroll Functions ••• • • • ••• • • • • • • • • • 89 
B. Automatic Payroll Preparation ••• • • • • • • • • • ••• 90 
c. Source Documents and Records • • • • • • • • • • • • • • • 91 
D. Master Payroll Cards • • • • • • • • • ••• ••• • • • • • • 92 
E. ttendance Cards • • • • • • • • • • •• • • • • • • • • • ••• 92 
F. Job Cards ••• • • • • • • • • • • •• • • • • • • • • • • •• • •• 94 G. Exception Cards. • • • • • • • • • • • • • • • • • • • •• • •• 96 
H. Deduction Cards. • • • • • • • •• • • • • • • ••• • •• • • • 96 
I. Salary Payments. • • • • • • • • • • • • • • • • • • • • • .... 97 
J. Payroll Routines • • • • • • ••• • • • • • • • •• • •• • •• 98 
K. Internal and External Reports ••• • • • • • • • • • ••• 101 
VI,I. PRODUCTION CONTROL 
A. The Nature of Production Control • • • • • • • •• • •• 105 
B. Production Control Requlrements. • • • • • • • •• • •• 105 
c. Master Control Files • • • 0 0 I • • • • • • • • • ••• • •• 108 
D. Ma ster Operation Files •• • • • • • • • •• • • • • •• • •• 111 
E. Perpetual Inventory Files ••• • • • • • • • • • • • • • •• 112 
F. Production Ordering Procedures •• • • • • • • • • • • •• 114 
G. Inventory Analyses •• • • • • • • • • • • •• • • • • • • ••• 116 
H. Production Explosion • • • • •• • • • • •• • • • ••• • •• 116 I. Operations Scheduling •• • • • • • • • • •• • • • • • • • • • 118 
J. The Family Trail Method. • • • • • • • • • • • • • • • • • • 122 K. Advantages of Machine Methods ••• • • • • • • • • • • •• 124 
VIII. INVENTORY CONTROL 
A. Definitions. • • • • • • • • • • • • • •• • • • • • • • • • • •• 126 B. Purpose. • • • • • • • • • • • • ••• • • • • • • • • • • • • • •• 126 
c. Functions of Inventory Control •• • • • • • • • • • • • • 127 
D. Control of Finished Stock ••• • • • ••• • • • • • • • • • 130 
Page 
E. Control of Work-in-Process Inventory ••• 
• • • . •· . 131 
F. Materials Control... • • • • • • • • • • • • • •• • 0 • . , .. 131 
G. Stockr oom Control of Materials •••••••• • • • • 0 • 132 
H. Processing the Purchase Orde r ••••••••• 0 0 • 0 0 • 135 
I. Tabulated Reports for Materials Control. • 0 0 0 0 • 135 
J. Physical Inventory Records.. • • • • • • • •• • 0 0 • 0 • 137 
K. Basic Advantages of Punched Card Methods • 0 • • •• 139 
IX. ACCOUNTS Pf~X~1:ill CQNTRQ1 
• Objectives of ccounts Payable Control •• • • 0 • •• 141 B. Accounts Payable Cards •• ••• • •• • • 0 ••• • • • • •• 141 c. Purchasing Routines. • • • •• 0 • 0 • • 0 • • •• • 0 0 • •• 142 
D. Preliminary Punching and Tabulations • • • • • • • •• 143 E. Remittance Statements and Pay Warrants •• • • • • •• 146 
F. Punched Card Checks. • • 0 ••• • •• • •• • •• • • • • •• 146 
G. Report s for Purchas ing and Accounting Control ••• 148 
H. Punched Card Advantages for Accounts Payable 
Control ••• • • • • • • • • • ••• • • • • • • • • • ••• • •• 149 I. Dividend Checks. • 0 • • •• • • • • •• • •• • • • ••• • •• 152 
~. CONTROL OF SPOILAGE LOSSES AND EXTRA COSTS 
A. Manufacturing Losses Defined •••••••••••• ••• 154 
B. The Objectives of Manufacturing Loss Control ••• 154 
C. Manufacturing Loss Budgets.. • • • • • • • • • • • • • • • 155 
D. Tabulating Procedures... • • • • • • • • • • • • • • • • • • 155 
E. Control of Sub-Contracting Expense.. ••• ••• ••• 160 
F. The Basic Advantages of Tabulating for Control.. 161 
A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 
A. 
B. 
c. 
D. 
The Importance of Expense Control ••••••••• 
Securing the Data for Control •••••••••••• 
The Fixed and Variable Budget •••••••••••• 
Tabulating Procedures for Expense Control ••• 
Weekly Reports of Indirect Labor ••••••••• 
Expense Material Reports • • • • • • • • • • • • • •• 
Year to Date Performance Data •••••••••••• 
Distribution and Use of the Reports for 
Expense Reduction. • • • • • • • • • • • • • • • • •• 
General Requirements for Customer Billing ••• 
Origin of the Detail Cards for Billing ••••• 
The Order and Invoice System for the 
Preparation of Bill ing Details ••••••••• 
Distribution of the Invoices •••••••••••• 
• • • 
• •• 
0 •• 
• • • 
• • 0 
0 0 • 
•• 0 
• • • 
• • • 
·• .. 
• • • 
0 • • 
164 
164 
165 
166 
168 
170 
173 
174 
176 
177 
178 
180 
4 
E. 
F. 
G. 
H. 
I. 
. J. 
K. 
L. 
M. 
A. 
B. 
c. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
A. 
B. 
c. 
D. 
E. 
F. 
G. 
A. 
B. 
c. 
D. 
E . 
F. 
G. 
A. 
B. 
Name and Address Cards.. . • • • • • • •• 
Transaction and Shipping Data Cards. 
Customer Code Cards ••••••••••••• 
• • • 
• • • 
• • • 
• • • • •• 
• • • • • • 
• • • • • • 
Discounts •••••••••••••••••••••••••••••• 
The Operation Sequence for Invoice Preparation •• 
Automatic Continuous Form Feed Methods •••••••• 
Invoice Spacing and Form Design ••••••••••••• 
Applications of the Detail Cards •••••••••••• 
Sales Reports ••••••••••••••••••••••••••• 
XIII. SALES FOREC STS ANQ BUDGET PREfAli~IlQN 
Forecasts and Budgets in Manufacturing •• 
Basic Advantages of the Machine Method •• 
Orders Received Budgets. • • • • • • • • • • •• 
Sales Forecasts ••••••••••••• ••• ••• 
Direct Labor and Direct Material Budgets 
Spoilage Losses and Extra Costs ••••••• 
The Purpose of Expense Budgets •••••••• 
Preparation of the Expense Budget •••••• 
The Fixed and Variable Expense Budget ••• 
Automatic Calculation of the Fixed and 
Variable Budget •••••••••••••••••• 
XIV. PROPERTY RECORDS 
The Importance of Property Records ••••• 
Control of Manufacturing Plant •••••••• 
The Appropriation Report •••••••••••• 
Manufacturing Plant .Accounts Report. • •• 
Catalogued Equipment Records ••••••••• 
Depreciation Schedules.. • • • • • • • • • • •• 
Advantages of the Punched Card System ••• 
• • • ••• 
• • • • •• 
• • • • • • 
• • • • •• 
• •• • •• 
• • • ••• 
• • • ••• 
• • • • •• 
• • • • •• 
• • • • •• 
• • • • •• 
• • • • • • 
• • • • •• 
• • • • •• 
• • • • • • 
• • • • • • 
• • • • •• 
XV. PREPARATI ON OF JOURNAL ENTRIES BY TABULATING 
The Us e of Tabulating for Journal Entries ••• 
Major Sources of Tabulated Journal Entries •• 
Journal Entry Number 1 ••••••••••••••••• 
Journal Entry Number 2.. • • • • • • • • • • • • • •• 
Journal Entry Ntunber 3. • • • • • • . • • • • • • • •• 
Journal Entry Number 4. • • • • • • • • • • • • • • •• 
• •• 
• •• 
• •• 
• •• 
• • • 
• • • dvantages of t he Punched Card Method for 
the Preparation of Journal Entries •••••• • • • 
XVI. A .§:QRVEY OF TABUL~IING USAGE IN I NillJ.§TRY 
The Nature and Purpose of t he Survey 
The Questionnaire... • • • • • • • • • • •• • • • • • • 
. . . ••• 
• • • • •• 
Page 
181 
182 
182 
183 
183 
184 
185 
187 
189 
193 
193 
194 
194 
196 
197 
198 
199 
200 
202 
205 
206 
207 
209 
210 
212 
213 
215 
216 
218 
219 
219 
220 
220 
224 
225 
5 
6 
Page 
c. Response to the Survey •• • •• . . . • • • • •• • • • • •• 225 D. Results of the Survey ••• • •• • • • • •• • • • • • • ••• 229 
E. Conclusions and Comments • •• • • • ••• • • • ••• • • • 232 
XVII. CONCLUSION 
A. Measuring the Effectiveness of Punched Card 
Applications •• • • • ••• • •• • • • • • • • • • • • • ••• 236 
B. Operating Procedures and Operating Costs • • • • • • 237 
c. Future Possibilities • • • • • • • • • • • • • • • . .. . • •• 241 
Bibliography ••• • • • • • • a • • • • • • • • • •• • • • • • • • • • 245 
7 
LIST OF EXHIBITS 
Page 
1. Alphabetic Transcript Card and 
Dual Card ••• • • • • • • • •• • •• • • • • • • • •• • •• 30 2. Partly Prepunched Stub Card • • • • • • • • • • • • • •• 32 3. Electric Card Punching Machi nes (Type 16 and Type 31) • • • • • • ••• • • • • • • • •• 44 4. Electr ic Punching Machines 
(Type 36 and Type 24) ••• • • • • • • • • • • • • ••• 47 5. Electric Punched Hole Verifiers (Type 51 and Type 55) ••• • •• • • • • • • • •• • •• 52 6. Electric Punched Card Sorting Machine 
(Type 80) • • • . .. . • • • • • • • • • • • • • • • • • • • •• 55 7. Electric Punched Card Sorting Machine (Type 82) • • • • •• • • • ••• • • • • • • • • • • • • • •• 57 8. Electric Punched Card Counting and 
Sorting Machine (Type 75) • • • • • • • • • • • • • •• 59 9. El ectric Punched Card Accounting Machine (Type 416) ••• ••• • • • .... • •• • •• • • • • • • ••• 62 10. Electric Card Summary Punch (Type 517) 
and Electric Multiplier (Type 601) ••• 
• • • ••• 69 11 . Calculating Punch (Type 602A) and 
Electronic Calculating Punch (Type 604) •• ••• 71 12. Electric Punched Card Interpreter (Type 550) ••• • • • ••• • •• • • • • • • • • • ••• • •• 73 13. Electr ic Punched Card Interpreter (Type 551) ••• • • • • •• • • • ••• • •• • • • • • • • • • 74 14. Electric Card Reproducing Punch 
(Type 513 and Type 514) •• • • • • •• • • • • • • ••• 77 15. Electric Punched Card Collator (Type 77) 
and Electric Document-Originating 
Machine (Type 519) ••• ••• • • • • •• • • • • • • • •• 80 16. Electric Punched Card Accounting Machine 
(Type 407) and Cardatype (Type 856) •• • • • • • • 83 
17. Automatic Carriage (Type 921) and 
Facsimile Posting Machine (Type 954). • • • • • • 86 18. Bill Feed (Type 920) ••• • • • • •• ••• • • • • • • • • • 87 19. Master Payroll Card and 
Multiple Deduction Card •• • • • • •• • • • • • • ••• 93 20. Job Card and Personnel Record Card. • •• • • • • •• 95 21. Payroll Register and 
Payroll Deduct ion Register ••• • • • • • • • • • ••• 99 22. Employee Earnings Record ••• • • • • •• ••• • • • • •• 100 23. Earnings Statement and Receipt 
for Payment •• • • • • • • • • • • • • ••• . . . • •• • •• 102 24. Tabulated Check and Earnings Statement. • • • ••• 103 
25. Master Schedule Card ••• • • • • •• • •• ••• • • • • •• 107 26. Assembly Material Specification Cards •• • • • • • • 110 27. J ob Cards •• • • • ••• • • • • •• • •• • •• • • • • • • • • • 115 
8 
Page 
28. Stock Status Summary Report • • • • • • ••• • • • • • • 117 29. Progress Report • • • • • • • • • ••• • • • • • • • • • • • • 120 30. Family Trail Breakdown. . .. . • • • • • • • • • • • • • •• 123 31. Material Requisitions •• • • • • • • • • • • • • • •• • •• 134 32. Inventory Reports •• • • • • • • • • • • •• • • • • •• • •• 136 33. Inventory Analyses. • • • • • • • •• • •• • • • • • • • •• 138 34. Outstanding Checks and 
Cash Requirements Statements . • • • • • • • • • • • • 145 
35. Accounts Payable Card and 
Remittance Statements • • • • • • • • • • • • • • • • •• 147 36. Accounts Payable Reports ••• • • • ••• • • • • • • • •• 150 37. Excess Cost Report. • • • • • • • •• • •• • • • • • • • •• 159 
38. Parts Cost Analysis and 
Detail Cost Statement • • • • • • • • • • • • • • • • •• 162 
39. Indirect Labor Report •• • • • • • • • • • • • • • • • ••• 169 40. Expense Budgets and 
Distribution Summary . • • • • • • • • • • • • • • • • •• 171 41. Customer ' s Invoice. • • • • •• • • • • • • • •• • • • • •• 186 
42. Cost Copy Invoice •• • • • ••• • • • • • • • • • • •• • •• 188 43. Sales Analysis Card and Reports • • • • • • • • • • •• 190 44. Sales and Budget Comparison • • • • • • • • • • • • ••• 192 45. Calculation of Variable Budget. • • • • • • • • • • •• 201 
46. Budget Report •• • • • • • • • • • ••• • •• ••• • • • • • • 203 
47. Catalogued Equipment Card •• • • • • • • • • • • • • • •• 211 48. General Accounting Cards ••• • • • • • • • • • • • • ••• 217 
49. Journal Entry details for Sales, 
Accounts Payable and Labor. •. • • • • • • • • • ••• 221 50. The Questionnaire •• • • • • • • • • • ••• • • • • • • ••• 226 
I. 
II. 
III. 
IV. 
LIST OF TABLES 
Tabulating Usage by Selected Business Firms ••• 
Summary of Tabulating Usage ••••••••••••••• 
Survey of Tabulating Applications by Type •••• 
Survey of the Number of Tabulating 
Applications Reported... • • • • • • • • • • • • • •• 
Page 
227 
230 
231 
232 
9 
I. GENERAL 
A. Introduction 
-
The growth of large scale industry is a phenomenon 
of modern times. There was a time when the business 
executive was familiar with every aspect of his business. 
He knew every employee by name, his abilities and limitations. 
He knew every piece of machinery in his shop and how to run 
it. He knew all his customers and gave his personal 
attention to every order. In fact, it may well be said that 
he lived in and with his business. 
However, the invention of new products and 
processes, and the development of new tools and machines 
which have made possible large scale operations altered this 
personal relationship so that the modern executive of today 
has at most only a "birds-eye view" of his company's 
operations. 
Large scale operations provided possibilities for 
greatly increased profits by offering opportunities to reduce 
costs, create and develop new products, and also to secure 
larger markets. 
The effective operation of these huge industrial 
enterprises presented many serious problems for management. 
The rapid growth and the vast expansion of industry placed 
an unprecedented strain upon the powers of man. Doctor 
Malcom C. Rorty, writing in the Harvard Business Review, 
10 
expressed this as follows: 
It is a basic principle of business 
economies that the efficient size 
of an enterprise is determined by 
the point of balance between the 
increasing efficiency of processes 
and methods and the decreasing 
efficiency of the human element 
with the growth in magnitude.* 
~. ~ ObJectives 2! Management Contro~ 
The development of the art and science of business 
management and industrial engineering brought into being the 
principles and systems which made possible the successful 
operation of the complex industrial organizations of today. 
The major objectives of a management control 
program may be summarized as follows: 
1. The utilization and conservation of human, 
financial, and physical resources. 
2. The operation of the business at the minimum 
cost with maximum efficiency. 
3. The maintenance of all the elements of the 
business in a state of balance and 
effective coordination. 
The achievement of these objectives in the business 
organization requires the highest type of coordination.** 
It requires the comprehensive planning of all operations and 
the development of effective systems, methods, and procedures. 
* 36, P• 166 
** 4, pp. 29-30. 
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The systems of the organization must be complete 
enough to tell us what shall be done, how it shall be done, 
where it shall be done, when it shall be done and who shall 
do the job. 
In manufacturing, the area in which this thesis is 
primarily concerned, we are interested in the most complete 
utilization possible of the factors of production, namely 
materials, machines and men. 
Production processes must be carried on speedily 
and economically. Materials must be available when and where 
it is needed. It must be of the required quality and 
quantity. Tools suitable for the work to be done and with 
sufficient capacity must be on hand. A trained labor force 
with adequate supervision and complete instructions as to 
what is to be done must be available. 
If the enterprise is to be conducted su?cessfully 
at a profit, the cost and the amount of direct material and 
direct labor must be kept at a minimum. Waste and spoilage 
must be carefully analyzed and controlled. OVerhead charges 
require constant attention. 
The successful accomplishment of this program has 
led to the establishment of elaborate and complex control 
systems. For control is the alpha and the omega of modern 
industry. There are systems for cost control and expense 
control, for production control and inventory control, for 
purchasing control and for finished stock control. In ract, 
12 
every function of modern manufacturing demands a control 
system. 
The use of these elaborate control systems made 
necessary the development or effective tools and mechanisms 
to achieve the major objectives of management control, 
operate the control systems at low cost, and provide promptly 
and accurately the required orders or reports. 
~. ~ Punched Card System 
This thesis proposes to discuss the application of 
a major tool for management control systems, the punched card. 
Like the pencil and pen, it is only a tool, but it is a tool 
with a wide range of potential usefulness in manufacturing. 
In industry, the accountant was the first to 
appreciate the possibilities or the punched card. With the 
growth of modern business, the accountant was confronted by 
the rapid increase in the number of transactions which must 
be recorded and analyzed. Yet, every step of the way he was 
forced to accept the fact that figures, once written on paper, 
were fixed and not readily available for critical cross-
analysis. 
Take the wages of one worker for one day, for 
example. The bookkeeper of the past may have made an entry, 
ttVfages to Cash - $5.00" and let it go at that. But today it 
may be necessary to answer many of the following questions: 
1. What was he doing? 
2. How long did it take? 
13 
3. What did he spoil or waste? 
4. Was he held up, waiting for materials? 
5. Who caused the delay and for how long? 
6. What machine did he use? 
7. What operation was performed? 
8. Who set up the machine or adjusted it? 
9. What was his production? 
10. How much of his time was productive 
or non-productive? 
11. What was his rate? 
12. How much did he earn? 
13. How much was he guaranteed? 
14. What is his company identification number? 
15. What deductions must be made? 
16. What tax contributions must the company make? 
17. What wage statistics must be developed? 
The accountant found the answer to his problem in 
the punched card. The basic idea was simple. Take the data 
from a flat surface. Give the recorded item thickness and 
substance. Give the data permanence by means of significant 
holes, and the position of the holes will direct the data 
wherever required, frequently directly from the original 
record to the final result. 
The accountant quickly recognized several 
fundamental advantages of punched card.* 
* 28, p. 1 
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1. Rearrangement of basic facts was easy. 
2. Report and ledgers could be prepared in 
the sequence in which they were used. 
3. Cumulative and comparative reports eould 
be quickly and economically prepared. 
4. Records of related transactions could be 
coordinated into comprehensive summaries. 
The accountant's appreciation of the value of the 
punched card led to its adoption in various phases of 
accounting in large industrial and commercial organizations 
of which a few follow: 
1. Accounts Payable 
2. Accounts Receivable 
3. Billing 
4. Manufacturing Costs 
5. Labor Distribution 
6. Material Distribution 
7. Overhead 
8. Payroll Records 
9. Property Accounting (Manufacturing Plant) 
10. Sales and Order Analysis 
11. Sales Accounting and Statistics 
12. Social Security & Income Tax Reports 
~. The Scope Q! ~ Thesis 
Despite the ready recognition of the advantages 
of the use of punched cards for the routine day to day work 
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of the accounting department, it is only recently that 
management has recognized its value for other than the 
preparation of accounting reports. In the past, management 
has not always appreciated the many specialized reports 
which might be quickly and economically made available to 
aid in management decision. 
Likewise, many production and manufacturing 
personnel have not fully appreciated that the same tabulating 
equipment used chief~y for recording values for the accounting 
department could be utilized for the automatic preparation of 
job tickets, operation records, and work schedules. 
Changing methods of manufacture, pressure of 
competition, rising expenses in the form of taxes and wages 
make necessary the maximum utilization of the available 
materials, men, and machines. This constitutes the major 
problem of the thesis. 
~. Ih! Problem Ql ~ Thesis 
More specifically, it is an attempt, by description 
and by analysis of major applications, to show the value of 
the installation of an integrated tabulating system as a means 
of achieving the objectives of management control. While 
most major manufacturing organizations use tabulating for 
some phases of their operations, in many cases probably in 
most, the many advantages inherent in the punched card 
system are never fully realized due to incomplete application 
of the equipment. 
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This study primarily involves the listing, 
description, and analysis of major applications of tabulating 
equipment which are now available or give promise of being 
available shortly in the fields of production and accounting 
based chiefly on material secured from several of the largest 
and most progressive manufacturing organizations in the 
nation. 
For example, in many manufacturing organizations 
the departments for planning and scheduling have grown to a 
size at which their efficiency has been impaired, or at which 
they are confronted by problems which necessitate the 
adoption of newer methods if additional economies are to be 
developed. 
One problem of the thesis is to illustrate how 
planning and sqheduling may be simplified and performed more 
economically by the use of the tabulating equipment. Mention 
should also be made of the possibilities for improved planning 
because of the ability to have at all times reports available 
of the work completed, the work in process, and the work 
ahead. 
High taxes, storage charges, and the possibility 
of obsolescence on excessive inventories, on one hand and the 
serious losses due to any cessation of manufacturing indicate 
the importance of inventory control. For no matter how 
wisely management formulates policies for adjusting inventories 
to current trends, the value of the policies in actual 
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operations is largely dependent upon the accurate reporting 
of current conditions in time for effective decisions. A 
second major problem of the thesis is to suggest some methods 
of obtaining prompt, accurate, dependable reports on raw 
material, work-in-process and finished goods inventory by 
the use of tabulating equipment so as to enable management 
to avoid costly losses due to too large or too small an 
inventory. 
A third major problem of the thesis is to illustrate 
how a complete application of the tabulating system for 
payroll purposes and for material purchases can effectively 
streamline these costly functions and simultaneously provide 
the basic data for effective control of direct material and 
direct labor costs as well as expense by speedily providing 
actual costs, making comparisons with budgeted figures and 
indicating variances from budgeted estimates for all levels 
of management. 
Another by-product available to an organization 
with a complete integrated tabulating system is the material 
available for the construction of complete, accurate budgets 
and forecasts; for it is an acknowledged fact that nothing is 
more vital to a successful business organization than accurate 
budgets and forecasts, and tabulating equipment can provide 
comparative information and analyses to eliminate much of the 
guess work from the budgets. An organization with an effective 
tabulating installation can utilize these facilities to perform 
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many of the functions necessary in the compilation of a 
complete detailed budget, which if the work were to be 
performed manually would be too tedious, too costly and 
too time consuming to be practical. This represents the 
fourth major problem of the thesis. 
Besides the major aim of illustrating some of the 
most important of the many varied applications possible in 
a well integrated tabulating system, it is proposed to 
investigate several other relevant phases important to those 
interested in the applications of the punched card system. 
Among the problems meriting consideration are: 
1. Measuring the effectiveness of the 
applications. 
2. Methods of analyzing the operating costs 
of a tabulating system. 
3. Problems involved in the installation of 
a tabulating system with particular emphasis 
upon the determination of the extent of the 
application to be made. 
4. A survey of the number and kind of tabulating 
applications made by some of the major 
industrial organizations. 
5. A survey of possible future applications 
as new equipment is developed. 
l• Review 2f Published ¥aterial 
Despite the importance and general acceptance of 
19 
the punched card system in business and industry, there are 
no textbooks available which are satisfactory for distribution 
to the students of our colleges and universities. Some 
sketchy mention of tabulating equipment may be found in 
textbooks on statistics and industrial management. 
For the student, a major source of information 
lies in the publications of some of the major societies 
devoted to the problems of business and industry, such as 
I, he Journal .Ql. Accountancy, The ~ Bulletin of the 
National Association of Cost Accountants, the Journal Qf 
~ American Statistical Association and articles published 
by the American Management Association, The Society for the 
Advancement of Management and the National Association of 
Manufacturers. 
For the business man, both the International 
Business Machines Corporation and the Powers Division of 
Remington Rand Incorporated provide for their customers 
complete manuals detailing the operation of their equipment. 
Both of these organizations also provide pamphlets describing 
some of the applications of the punched card system. However, 
this type of literature is limited because of the tendency 
of tabulating ·equipment manufacturers to make an individual 
study of the problems of each organization and to design a 
system tailored to the problems of the individual organization. 
For any investigation into this field the major 
source of information lies in write-ups of tabulating routines 
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and in interviews and discussions with the tabulating and 
procedures employees of firms employing the equipment. 
Q. Evolution 2£ the Punched Card System 
The history of the invention and development of 
the punched card system is an intriguing story, a story 
nearly as interesting as the future possibilities of the 
system. The first recorded use of the principle is ascribed 
to an Englishman, Charles Babbage, who designed in 1834 and 
partially completed before his death a calculating machine 
which he referred to as his "analytic engine." In this 
device the type of operation to be performed and the sums 
to be operated upon were both entered on perforated cards. 
The design of his calculator was based upon his observation 
of the Jacquard Loom in which perforated cards were used for 
weaving the required pattern by actuating the hooks lifting 
the warp threads.* 
A SWedish printer, Schultz proceeded to investigate 
further into the possibilities of the "analytic engine.u 
However, there was little effort to actually develop and 
apply the use of punched cards until in the United States, 
the men of the Census Bureau, burdened with the overwhelming 
detail of the 1880 census were faced by an almost desperate 
need for a method for improving the tabulation of the census 
returns. During the latter part of the 1880's the Bureau 
was still striving to compile and record in usable form the 
* 3, p. 733 
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data secured in the census of 1880. The Tenth Census Report 
was finally completed in 1887. It was easy to see that with 
the rapid growth of the nation the time was not far distant 
when under existing methods it would be impossible to 
tabulate one census within the ten-year period before the 
next census must be undertaken. 
During this period Doctor Herman Hollerith, a 
distinguished statistician with the Bureau, had been 
attempting to devise some method of tabulation which would 
solve this perplexing problem. His investigations led him 
to the work of Babbage and Schultz. He quickly saw the 
possibilities offered by this principle to provide a mechanical 
method for recording, compiling, and tabulating census data. 
Doctor Hollerith designed a device for punching holes on 
strips of paper as a means of recording and describing the 
data secured from the returns. After some experimental work 
he decided upon the use of a punched card of a standard sise 
and shape to record the data for each individual census unit.* 
The data secured by the interviewers was punched in certain 
selected areas or "fields" in the card. Doctor Hollerith 
also designed a second device by which the holes punched in 
the various positions on the card would operate counting 
mechanisms to provide tallys in separate registers on the 
machine. 
The first actual use of this new method of 
* 6, Sect. 1, p. 2 
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mechanical tabulation was in the computation of mortality 
statistics for the city of Baltimore.* 
When the punched-hole principle was used for the 
tabulation of the 1890 census, it is a matter of record that 
the final reports were available in one-third the time 
required for the compilation of the 1880 census. This was 
accomplished despite the fact that in the 1890 census more 
varied additional types of data were collected.** An article 
in the Encyclopaedia Brittanica claims that for the Twelfth 
U. S. Census in 1900: 
The population volume was ready in 
one year and seven monthsi whereas, 
it was estimated that hana tabulation 
of the three factors alone of sex, 
nativity, and occupation would have 
required the services of one hundred 
clerks for seven years and eleven 
months.*** 
From these early beginnings the history of the 
tabulating machine industry has been one of steady growth 
as many new and varied fields of application in business 
and industry have been developed. Tabulating equipment 
manufacturers readily recognized the need for constant 
improvement of machines and methods, and they provided the 
means by supporting large-scale engineering research and 
development programs. This program has resulted in the 
invention of new machines, in better design of existing 
* 6, Sect. 1, p. 2 
** 25, p. 5 
*** 6, p. 733 
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equipment, and in better operating methods for all equipment. 
During the peak periods of business, such as in the 
war periods, the industry has been able to provide the tools 
to speedily and accurately marshall the needed factual data 
and analyses so necessary for large scale production. 
During the periods of relatively low business activity, 
they have provided tools to make possible the operating 
economies desired and so often demanded by management and 
the stockholders. 
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II. PLANNING FOR PUNCHED CARD INSTALLATIONS 
A· The Importance Qf Planning 
An increasing number of business organizations 
are utilizing machine methods to provide quickly and 
economically the reports and analyses required in modern 
business. The growing acceptance of tabulating methods is 
indicative of the value of the punched card method for 
business. The change to punched cards should not however 
be made hastily without thoughtful consideration. The 
transition to a mechanical method of recording facts involves 
many serious problems which must be solved before the actual 
installation is made. 
When management has decided in favor of machine 
methods, it is not simply a process of moving in the machines 
and running off the reports. If the installation is to be 
successful a considerable amount of preparatory work must be 
done before the changeover is made. Personnel must be 
trained, the extent of the installation must be determined, 
records must be changed to accommodate punched card methods, 
cards must be designed to provide the desired records, and 
controls must be established to prove the accuracy of the 
computations. Test runs should be made before the actual 
change-over is made to locate areas where the systems or 
records should be revised. After the installation has been 
made, a written record or hand-book should be maintained 
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containing complete instructions for preparing the various 
reports. 
!!· Organizing the Planning Group 
The major responsibility for the success of the 
installation rests with the planning group. Representatives 
of the departments affected should have a voice in the 
methods to be employed. The procedures supervisor or some 
accounting executive completely familiar with the routines 
should be in charge of the group. The new supervisor of 
the tabulating section should be a member of the group. 
The sales representative of the tabulating company will 
usually serve as an active member of the group. 
All members of the group should be familiar with 
tabulating methods. Visits should be made to other plants 
using machine methods. Short training courses are available 
at the factory for training management representatives in 
the methods of tabulating. Literature relating to the 
applications should be studied and committee members should 
correspond with various other users concerning punched card 
procedures. 
Q. Selection ~ Training of Personnel 
There are two general methods of selecting the 
personnel to operate the tabulating section: 
1. Clerical employees can be selected and trained 
in punched card methods at the local sales office of the 
tabulating company. 
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2. Competent personnel trained in tabulating 
methods can be secured through the employment bureau 
maintained by the tabulating company. 
It is usually advisable to use both methods to 
acquire a group which will include some members completely 
familiar with tabulating techniques and others who will be 
familiar with company records and policies. 
~. ~ Extent 2£ ~ Application 
A complete analysis of the extent of the application 
should be made at the very beginning of the project. The 
advisability of applying punched cards to many accounting 
and record-keeping activities is not always obvious 
immediately.* This is especially true for the preparation 
of data not directly related to other records. 
Routines involving a relatively low volume of 
activity need not necessarily be considered immediately for 
punched card application. Despite the definite advantages 
of a completely integrated application of all records on 
punched cards, the problems created by an installation of 
such magnitude by personnel relatively unfamiliar with punched 
card methods, may result in the creation of unnecessary 
problems and a loss of faith in machine methods among the 
executives. 
A progressive method of installation provides a 
better opportunity to make the change-over to punched cards 
* 37, p. 105 
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with a minimum amount of dislocation to company activities 
and records. In the progressive method, a single major 
activity is selected and no other applications are made 
until the first application is successfully installed. 
There are many advantages to this method: 
1. Company personnel have a better opportunity 
to familiarize themselves with tabulating procedures. 
2. The tabulating trained personnel can better 
assimilate company policies and practices. 
3. Concentration of effort on a single activity 
should produce a better planned and tested installation. 
The installation of punched card methods provides 
an unusual opportunity to review all related records. 
Records should be designed to utilize the punched cards 
most effectively. A study of this sort will usually provide 
a considerable improvment and streamlining of all the records 
and accounts used by the organization. 
~. Coding 
Careful planning and ingenuity should be exercised 
with regard to the problem of coding the data. Tabulating 
company representatives can provide samples of codes used 
by many organizations for a great variety of purposes. 
Properly designed codes will save countless hours of 
unnecessary sorting and tabulating. Attention should also be 
devoted to decoding the items on the finished reports. Some 
of the methods pf decoding are as follows: 
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1. Complete decoding may be done on alphabetic 
equipment by the insertion of alphabetic decoding cards in 
front of each group of details cards containing the code 
number. 
2. Preprinted explanations of the codes may be 
included on the report forms. 
~. ~ Tabul~ting Card 
The basic instrument which motivates the entire 
tabulating process is the tabulating card. All relevant 
information is transcribed from the source records into the 
tabulating cards in the form of punched holes in predetermined 
positions in the card. Thus a permanent unit record of a 
transaction or situation· is created, a record which may be 
sorted and resorted on innumerable occasions for the 
preparation of what-ever analyses and reports may be required. 
The punching of the holes in the cards permits it 
to electrically activate the various pieces of equipment. As 
the cards pass through the machines an electrical circuit is 
completed through the cards at the position of each punched 
hole thus activating the machine to perform the required 
function. 
The IBM tabulating cards are all of the same width, 
3 1/4 inches and of two lengths, the short card being 5 5/8 
inches and the long card 7 3/8 inches. The short form may 
have a capacity of either 34 or 56 columns of digits across 
the card. The long form may have a capacity of either 45 or 
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I 
Alphabeti c Transcript Card 
General Electric Mutual Benefit Association 
West ~nn Works 
1000000 000000 0000 0000 0 0000000000 0 00 0 00000000000000 00 000000 0 000000 0 0 000 00 0 0 000 00 
In accordance with the Constitution and By-Laws, I hereby authorize 
the General Electric Co. to deduct my M.B.A. dues from my earnings for 
the coverage checked below and pay the same to the M.B.A. The right 
to revoke this authorizat i on at any time by written notice to the General 
Electric Co. is hereby reserved. 
(Mark X) 
1. Coverage A -For Members Initiation Fee 
2. Coverage A & B - For Members & Dependents First Deduction W/E 
Please sign in ink: Date: 
2 
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5 
6 
8 
3 1 I 6 7 B 9 10 II 12 IJ14 15 16 17 18 19 20 21 :!2 2.1 24 25 26 27 2! 29 30 31 32 33 31 35 35 37 38 3510 41 42 43 41 45 15 47 48 49 50 51 52 53 :>4 55 56 57 58 59 6<161 62 631\4 65 56 67 56 69 70 71 72 73 74 75 76 17 78 79 811 
Dual Card 
Exhi bi! 1 
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80 columns.* For all practical purposes the long card of 
80 columns is the only type in extensive use today. 
Since the cards are an integral part of · the 
operation of the tabulating system, the quality requirements 
are exceedingly high. The paper must be of the highest 
grade free from all foreign elements and of long wearing 
quality. The IBM standards require that the cards vary 
from the standard lengths not more than .005 inch. Their 
width must vary from no more than -.003 inch to +.008 inch 
and the thickness must be within .0005 inch of the standard 
thickness of .0065 inch. The printing must be clear and 
legible, yet it cannot indent the card, nor allow any portion 
of the card to be pushed out of its normal plane. 
There are a variety of cards designed for special 
purposes. The following is a list of some of the common 
types of cards: 
1. Transcript eards are cards punched from 
some other source document. 
2. Dual cards are cards which are used as the 
primary source record with the original 
information being written on the card and 
later punched or mark-sensed into the card. 
3. Multiple-Use cards are transcript cards which 
may be used two or more times for different 
uses, when the punching for each use does 
* 6, Sect. 3, pp. 5-9· 
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not fully utilize the capacity of the card. 
4. Prepunched cards are wholly or partly 
punched in advance of their use as detail 
transaction cards. 
5. Stub cards have a detachable stub attached 
and are usually a form of dual card. 
6. Summary cards are designed to record or 
summarize on one card the totals secured 
from tabulations of other cards. 
7. Master cards are special cards containing 
certain standard information which is to be 
transferred to the active cards. For 
example a file of master cards of salary 
rates may be maintained. 
8. Alphabetic cards are designed to record 
descriptive alphabetic information such 
as the names of customers and is done by 
combination punching, that is, by the 
combination of the 12, 11, and 0 positions 
at the top of the card with the regular 
1-9 positions. The machines can be 
actuated to sort and print the alphabetic 
and numeric data automatically. 
Q. Planning ~ Data Included 2n ~ Card 
For most effective use and maximum efficiency, it 
is necessary to devote considerable study to the information 
33 
to be included on the card and to the layout of this 
information on the card. In a few words, what shall be 
included on the card and where it shall be placed are 
among the most important decisions to be made in the 
installation of a tabulating system. 
The determination of the data to be included on 
the card requires a consideration of the reports to be 
issued and the availability. If the information is to be 
required for any of the major reports or the auxiliary 
reports, or as a basis for facts to be included in any of 
the reports, then these facts should be punched in the card, 
for the information is valueless as far as the tabulating 
system is concerned (except in certain very special instances) 
unless it is actually punched in the card. 
The desired information must be analyzed as to its 
availability. If the data is to be included on the cards, 
it must be on the original source records. In many cases 
the cost of including this material on the original source 
records may be high enough to render it inadvisable to include 
these facts on the punched cards. 
After the facts to be included on the cards have 
been determined, it is necessary to make a memorandum list 
of these items. This list should cover all the items which 
are to be included on the cards and the maximum number of 
digits required to record these facts. If the application 
being studied is of any size, the number of digits will almost 
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invariably exceed the eighty allowed on the standard IBM 
tabulating card. While two cards may be used to record 
all of the information, the additional cost of cards and 
labor seldom justify this procedure. A thorough study at 
this point will probably indicate some non-essential items 
which may be omitted. 
li· IncorQorating ~ Information QB ~ Card 
Coding the reference material will often reduce 
the number of card columns required so that all the desired 
information can be included within the capacity of the card. 
In many cases the size of the field may be reduced by making 
the field a sub-classification of some other field in the 
card. For example, employee identification numbers may start 
with No. 1 for each department or office, since a department 
or office symbol is already on the card. This would eliminate 
the use of one series of numbers for all departments or offices 
and save several card columns.* 
A series of fields may be consolidated into a single 
field when the data to be punched in these fields does not 
occur simultaneously. For example, fields for a credit 
number and an invoice number may be consolidated since the 
document must be either a credit or an invoice. In some cases 
non-essential digits in reference information may be readily 
eliminated with no loss in efficiency. 
* 6, Sect. 4, p. 15 
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!,. Design and Layout of the Card 
After the data to be included on the card has been 
determined, the second major problem with regard to the 
tabulating card is the layout of the card. This is an 
exceedingly important problem for a good layout can facilitate 
the key punching, sorting, and tabulating while a poor layout 
will hinder these operations and cause errors. 
After considerable study the International Business 
Machines Corporation has developed certain basic rules to be 
followed in laying out the tabulating card. 
l· Rules for Transcript Card Design* 
a. The fields on the card should be in the same 
sequence as the information being transcribed from the 
original document. 
b. Field headings should be at the top of the card. 
c. Field headings should be as explicit as possible. 
d. Every transcript card should have one reference 
field to identify the document from which it has been punched. 
e. Every effort should be made to avoid unnecessary 
punching of reference data. One reference field should 
usually be sufficient to identify the source. 
f. Vertical lines used to separate the fields should 
be midway between the numbers and should not extend beyond 
the last row of numbers at the bottom of the card. 
g. Whenever a single field contains five or more 
* 6, Sect. 4, pp. 6-8. 
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columns, dotted lines should be drawn to indicate the 
position of the decimal point. 
h. In cases where several different types of 
cards are to be tabulated together, information for automatic 
control, such as account numbers, must be in the same columns 
in all cards. 
i. Fields for products of multiplications and 
summary punched totals should be at or close to the right 
hand end of the card. 
~. Rules i£r Dual Card Design.* 
a. Written information should be on the left hand 
side of the card. 
b. Punched columns should be at least 14 columns 
to the right of the written data on an 80 column card. 
c. If it is necessary to use the punching area 
for written information, general descriptive material should 
be in this portion of the card. 
d. It is wise to retain as many as possible of the 
printed digits in the columns to facilitate the reading of 
the punched holes. 
e. Filing information should be at the top or the 
end of the card. 
j. Rules 1Q Facilitate Key Punching.** 
a. Prepunched cards or prepunched areas should be 
* 6, Sect. 4, pp. 8-9. 
** 6, Sect. 4, p. 11 
37 
used as much as possible. 
b. Fields to be skipped in the punching process 
should be kept together. 
c. The fields to be punched should be in the 
same sequence as the information punched from the source 
document. 
l· Test Checks ~ Controls 
As in any other business system care should be 
taken to establish checks and controls to verify the accuracy 
of the data. The following list includes some of the checks 
and controls used in a tabulating installation: 
1. Punched cards may be verified from the original 
source records. 
2. Totals should be checked against controls 
available from other records. 
3. Machines and equipment should be checked 
regularly by the use of test cards. 
4. Essential data may be interpreted and read 
from the card. 
~· Manuals ~ Procedure 
If the most effective results are to be obtained 
in the operation of the tabulating department, a manual of 
procedure should be maintained. Loose-leaf notebooks are 
generally regarded as the most flexible type of manuals. 
The manuals should be illustrated by enough exhibits to 
make the procedures and routines completely clear. 
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The manuals are established to serve the following 
purposes: 
1. To provide definite instructions for the 
operators. 
2. To provide a reference work for questions 
pertaining to procedure. 
3. To improve administrative control. 
The International Business Machines Corporation 
suggests the use of three manuals.* 
1. A general manual containing a list of the 
objectives, the source information, reports prepared, and 
the general procedures. This manual is designed primarily 
for the executives. 
2. A supervisor's manual containing records of 
all the jobs and reports required, machine records and the 
related steps for every job. 
3. An operator's manual containing complete 
instructions for the performance of every job in the department. 
* 26, p. 5 
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III. KEY PUNCHES AND VERIFIERS 
!· The Key Punch 
The transcription of the data from the source 
material to the tabulating card is performed by a punching 
machine which may be either manually or electrically 
operated. The cards are fed into the machine manually or 
electrically depending upon the type of punch. The operator 
reads the information from the source material and punches 
the information into the card. As the key is depressed, a 
hole is cut in the card and the card advances automatically 
to the next punching position until all the punching is 
completed after which the card may be removed by hand or 
automatically ejected. 
The keyboard on the numeric punches consists of 
fourteen keys, one perforating key for each of the twelve 
punching positions on the card plus a space key and an eject 
key.* The twelve perforating keys are for the regular 
punching positions from zero to nine, the "11 11 or "X" 
position directly above the zero and the "12 11 position o.ften 
called the "Y" or "R" position. The 1111 11 and 1112 11 positions 
are primarily used for indicating and control punching and 
are not normally used for regular numeric punching. For 
example, the X-key is most often used to skip columns when 
punching is not desired in particular fields. 
* 14, p. 3 
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Skipping is a very important part of the punching 
process for by the use of this process a series of columns 
or fields may be skipped as a group. There are two major 
types of skipping: 
1. Automatic Skipping 
2. X-Skipping 
The automatic skipping covers portions of the card 
which are always unpunched or skipped, The X-skipping covers 
fields or columns which are to be punched on some cards, but 
not punched on others. In those areas in which the fields 
are to be skipped, the operator permits skipping by punching 
the X-key on the keyboard. 
Automatic and X-skipping are controlled by the use 
of metal or plastic skip bars which may be easily attached to 
the machine. Depressing the proper key will cause the machine 
to skip all the columns indicated on the skip bar. All 
electrically operated numerical key punches are equipped 
with a key interlocking device which permits the depression 
of only one key at a time to prevent duplicate punching by 
the operator. 
~. I,B.M. Numeric Punches 
!• Mechanical Key Punch - ~ Ql. 
This is the simplest of all key driven punches. It 
is a compact rugged table model machine for punching data into 
the cards by manual pressure where there is no source of 
electric power available. It is however, extremely fatiguing 
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for the operator, since the operator must exert sufficient 
pressure to cut the holes in the cards. Cards must be fed 
in the machine and removed from the machine manually.* 
~. Electric Key Punch - ~ 11. 
This is a table model key punch similar in 
appearance to the mechanical punch. Since the punching is 
performed electrically, the operator can use the touch 
system of punching thus permitting a considerable increase 
in volume with the decrease in hand movement.** 
~. Electric Dupliqating Punch - ~ !6· 
This is another table model electric punch with 
the addition of a duplicating mechanism. The duplicating 
device serves to copy the holes punched in one card 
automatically into another card in exactly the same location 
and sequence as in the original card. The machine has a 
master card rack above the regular card bed into which may 
be inserted a master card whenever common information is to 
appear on all cards. When the detail cards are fed through 
the machine electrical circuits closed through the holes in 
the master card actuate the key punch duplicating the data on 
the detail cards. Duplicating occurs at the rate of about 
10 holes per second.*** 
This mechanism is of great value in duplicating 
information common to a series of cards. For example, a 
* 6
6
, Sect. 9, p.2 
** , Sect. 9, p.3 
*** 6, Sect. 9, p.4 
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series of cards may have a common date and branch or district 
office code. This information may be punched on one card 
which can be used as a master to duplicate this data into 
the detail cards as they are individually punched. The cards 
may be fed into this machine by hand as well as automatically. 
,1. Motor Drive Ke;y: Punch - ~ J:2. 
This punch is somewhat similar to the Type 11 Key 
Punch, but it is arranged to make the punching process as 
automatic as possible. The machine is mounted on a stand 
with a table attached for holding the source documents from 
which the data is to be transferred. The punch is equipped 
with automatic feeding and ejecting devices. The unpunched 
cards are placed in the magazine from which they are fed 
automatically into the machine. When the release key is 
depressed after punching the data the card is automatically 
deposited in the hopper at the right of the machine. A card 
is ejected and a new card fed into the machine in about 0.65 
second. The punch may also be equipped with a card reversing 
device if desired.* 
2· Motor Drive Du2licating Punch - ~ 16. 
This machine is identical to the Type 15 Key Punch 
except for the addition of the standard numeric duplicating 
punch such as was described in t~e Type 12 Key Punch. 
~. I.B,M. Al2habeti£ Punches 
The development of the alphabetic punches for use 
* 6, Sect. 9, p. 6 
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Type 16 Electric Card Punching Machine 
(with Duplicating Featu~e) 
' 
' 
Type 31 Electric Card Punching Machine 
(with Alphabetical and Duplicating Features) 
Exhibit .3. 
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in conjunction with alphabetic electric accounting machines 
increased considerably the potential applications of tabulating 
equipment. Prior to the development of this equipment it 
was necessary to reduce all data to a numerical code, and 
while this was satisfactory in many cases there were numerous 
applications which required some of the data in alphabetic 
form such as in issuing invoices to customers. 
The problem of punching alphabetic information into 
the card was solved by a rather simple method. The 
alphabetic characters are punched into the card by a means 
of combination punching. This combination is made up of a 
zone punch and a numeric punch. Depressing an alphabetic 
key automatically punches the two holes in one column of the 
card. The following tabulation represents the combinations 
used to punch the alphabetic characters: 
Zone Numerical Punch 
:-:Pun=c=-h -=-1-=-2 _,,L__1_ 5 6 Z __§__2 
Y (12) A 
X (11) J 
0 
B C 
K L 
S T 
D E F 
M N 0 
u v w 
G 
p 
X 
H 
Q 
y 
I 
R 
z 
For example, the M is a combination of a punch in 
the X-zone and a punch in the 4 position. 
Some of the types of the I.B.M. alphabetic punches 
are described below. 
1· Alphabetical Duplicatin& Punch - ~ 3l 
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This punch is mounted on a stand and possesses 
all the features of the numeric Motor Drive Duplicating 
Punch including the automatic feeding and ejecting devices 
and the duplicating mechanism. 
In addition to the standard numeric keyboard for 
punching strictly numerical data, it is also equipped with 
a second keyboard similar in appearance to a typewriter 
keyboard for alphabetic information. Numeric data may also 
be punched on the alphabetic keyboard. In the event that a 
considerable amount of material is to be punched of a 
numeric character the alphabetic keyboard may be easily 
removed from the stand. 
This machine is widely used because of its 
flexibility and efficiency in both the punching of alphabetic 
and numeric data.* 
~· Alphabeti£ P~inting Punch - ~ 32 
The printing punch performs a double function in 
that it not only records the alphabetic and numeric data in 
the card by means of punched holes, but also as the number or 
letter is punched it also prints this symbol at the top of 
the card directly over the column being punched. 
The machine is equipped with a single keyboard 
only for the punching of both alphabetic and numeric data. 
The machine is designed to be operated at speeds as high as 
16-key depressions per second. 
* 14, pp. 14-15. 
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Type 36 Electric Card Punching Machine 
(with Alphabetical Printing and Duplicating Features) 
Type 24 Card Punch 
Exhibit 1 
The keyboard differs slightly from the keyboard 
of the Alphabetic Duplicating Punch in that it contains keys 
for the X and Y positions since there is no numerical 
keyboard. A tab key replaces the skip key since in the 
printing punches tab inserts replace the skip bars foUnd 
in other models of punches. These inserts are flat metal 
keys which are placed on a tab rack located just above the 
punching position and can be used for controlling, skipping, 
ejecting, and duplicating. T.hree types of tab inserts are 
furnished with each machine controlling six different 
operations depending upon which leg of the insert is placed 
uppermost in the raek. The operations performed by the 
inserts are as follows: 
a. Insert A #1 - Start Skipping 
#6 - Stop Skipping 
b. Insert B #2 - Automatic Eject 
#3 - Single Column Space 
c. Insert C #4 - Stop Duplicating 
#5 - Start Duplicating 
The printing punch is completely automatic possessing 
the automatic feed and eject device in which cards are fed 
from the card magazine into the machine and ejected in about 
0.72 second, as well as the standard duplicating mechanism 
.described in previous machines.* 
_3. Card-Programmed Key Punch - ~ ~ 
The .International Business Machines Corporation 
is presently introducing a new key punch based on an entirely · 
* 6, Sect. 10, pp. 3-5. 
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new method of card control. The machine eliminates the use 
of skip bars and tabular inserts. Skipping and duplicating 
are controlled by a program card placed on a rotating drum 
set in the machine just above the punching position. The 
program card directs the operations automatically. 
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Information is duplicated into each card automatically 
from the card immediately preceding it. The program card on 
the drum directs which fields are to be duplicated. Skipping 
and duplicating are accomplished by entire field, not by 
columns. 
The keyboard is of a new design with all of the 
numerical and alphabetical symbols combined on one keyboard. 
The keys punch numerically or alphabetically as directed by 
the program card.* 
The program is easily changed by placing a 
different card on the drum. The machine is designed primarily 
for the punching of both alphabetic and numeric data, with 
or without the printing feature. However, models are also 
available for punching numeric data only. 
~. Verifiers 
I~ has been said that there are over twenty 
different methods for verifying the punched cards. The 
most accurate method is by the use of a verifying punch. 
The punched cards and the source records are given to a 
verifier operator. This operator repeats the punching 
* 13, p. 3 
operation on the verifier. There are, however, no punching 
dies on this machine. As the operator depresses a key a 
finger drops down through the hole already punched in each 
column of the card. If the second operator depresses a key 
for which there is no hole in the card the machine locks, 
warning the operator of the error which can then be corrected. 
This method of verification by machine has several advantages: 
1. The source documents are available to correct 
the error immediately. 
2. The verification is usually done by a second 
person, thus eliminating the memory factor. 
3. The verifying operator cannot normally see 
what the first operator has punched in the card and marking 
devices prevent skipping of information to be verified. 
While the charge may be made that the tabulating 
method of verification represents a duplication of effort 
it should be recognized that manual and calculator methods 
also require checks to verify the accuracy of the data. In 
many cases manual and calculator methods may require three 
or four checks to verify the accuracy of the data whereas 
in the tabulating method only two readings of the essential 
data is required. 
The International Business Machines Corporation 
manufactures various kinds of machines capable of verifying 
punched cards. Some of the most used types are described in 
the following paragraphs. 
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l· Mechanical Verifier - ~ 2! 
The mechanical verifier is a portable machine 
similar in general construction and appearance to the Type 
1 Mechanical Key Punch. It is provided with the standard 
14 key numerical keyboard. The keys are easily depressed 
since the cards are not perforated and the touch system of 
operation may be used. The machine has a skipping mechanism 
similar to the punches and the standard skip bars for the 
punches may be used.* 
g. Motor Drive Verifier - ~ ~ 
This is a completely automatic numeric verifier, 
mounted on a special steel table with a reading table for 
source documents attached. It is equipped with both the 
automatic feeding and ejection devices. The machine may 
also be equipped with a device which prints a small V at 
the bottom of each column thus indicating each column of the 
card was verified.** 
3· Alphabe~!~~! Verifier - ~ 22 
The alphabetical verifier is designed to verify 
both alphabetic and numeric data. It is equipped with an 
alphabetic-numeric keyboard similar to the typewriter 
keyboard and a numeric keyboard. Either of these keyboards 
may be removed to facilitate verification when one of the 
keyboards is not being used. The cards are automatically 
fed into and ejected from the machine. Errors in punching 
* 6, Sect. 12, p. 1 
** 6, Sect. 12, p. 3 
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Type 51 Punched Hole Verifier 
Type 55 Electric Punched Hole Verifier 
Exhibit 
are detected by a red light which flashes on whenever there 
is a discrepancy between the key depressed and the punching . 
on the card. 
After each card has been verified without detecting 
a punching error, the machine notches the top edge of the 
card 5/8 inch from the right-hand edge. For those columns 
containing standard infor~ation the cards may be verified 
by a master card inserted in the master card guide plate. 
As the master in its rack moves in unison with the card 
being verified, a master card control mechanism automatically 
checks the punching in the columns indicated.* 
* 14, pp. 20-21. 
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IV SORTERS AND TABULATORS 
A· ~ Purpose 2f ~ Sorter 
The sorter is not only one of the most fascinating 
and impressive office machines, it is also one of the most 
valuable pieces of equipment in a tabulating installation. 
In fact, it has been called the heart of a tabulating 
installation and the statement has been made that without 
it there could be no widespread commercial application of 
the punched card system. 
The sorter is a tool designed to permit the easy 
rearrangement of basic facts and figures in any desired 
sequence. Figures and facts written on paper are relatively 
fixed and not readily available for critical cross analysis. 
However, by the use of the sorter, figures recorded 
permanently on the cards by means of holes punched in the 
cards can be quickly and easily arranged in any sequence for 
the preparation of reports and analyses. 
~. The Operation of ~ Sorter 
In the sorter the cards are fed horizontally from 
a hopper under a brush and over a brass contact roll along a 
series of thirteen receiving ~ockets. Twelve of these pockets 
which are numbered from 0 to 12 are for cards punched in the 
appropriate positions. The remaining pocket is for cards 
whi ch have not been punched in this column of the card. 
The principle upon which the card sorter operates 
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Type 80 Electric Punched Card Sorting Machine 
(Model 2) 
Exhibit 6 
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is relatively simple. While the card itself is a non-conductor 
of electricity, the holes punched in the card allow electricity 
to be conducted through these positions. As the cards pass 
through the "throat" of the machine, that is betYieen the brush 
and the brass contact roll the brush senses electrically the 
hole punched in the column and by means of a magnet and . 
armature mechanism the card is carried from its horizontal 
path to the proper receiving pocket. Each pocket has a 
capacity of approximately 800 cards and when the pocket is 
filled, the machine stops automatically so that the cards 
may be removed. The machine also stops automatically when 
all the cards in the feed hopper have been sorted.* 
Cards are normally sorted in the units column 
first, then tens column, then hundreds column and so forth. 
Care is always taken to see that cards are placed in the 
sorter in such a way that the sequence of the preceding 
sorts is not disturbed. 
The column to be sorted is determined by the 
setting of the sorter brush. This brush is set by rotating 
a small handle located at the front of the feed magazine. 
Each rotation of the handle moves the brush one column. 
The sorting is often checked by the use of a 
sorting needle which is a metal rod of the same general 
shape as and slightly smaller than the punched hole. This 
* 32, p. 5 
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Type 82 Electric Punched Card Sorting Machine 
Exhibit Z 
device can be inserted through the holes in the cards to 
make certain that no cards have been sorted incorrectly. 
~. Types of Sorters 
There are three basic models of sorters in the 
I.B.M. line. The !ype 80 and the Type 82 are very similar, 
the chief variation being in the speed of the machines. 
The Type 80 will sort 450 cards per minute and the Type 82 
sorts 650 cards per minute. 
The Type 75 Sorter is primarily a machine for 
statistical analysis. It will sort the cards and count 
the holes punched in any or all positions of a given column 
on the card and register the number of cards not punched in 
the column.* 
This is accomplished by a special counting mechanism 
attached to the machine. The counting mechanism consists of 
fifteen adding counters of five digit capacity arranged as 
follows: 
1. 12 counters, one for each of the twelve 
punching positions on the card. 
2. 1 counter for unpunched cards (rejects) 
3. 1 counter for sub-totals (number of cards) 
4. 1 counter for grand totals (number of cards) 
The Type 75 Sorter is available in two models. 
Model 1 operates at a speed of 400 cards per minute and 
Model 2 operates at a speed of 225 cards per minute. 
* 6, Sect. 14, p. 11 
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Type 75 Electric Punched Card Counting and Sorting Machine 
Exhibit .§ 
~. Special Sorting Devices 
Sorters may be equipped with any of the following 
auxiliary devices to perform special sorting functions.* 
1. The Auxiliary Card Counter is an electrically 
operated card counter which records the number of cards 
which have passed through the machine. 
2. The Selection Device is now standard on all 
sorters. The use of this switch makes it possible to 
segregate into the proper pockets all cards punched in one 
or more specified positions in the card column, meanwhile 
depositing all remaining cards in the reject pocket without 
disturbing their sequence. 
3. The Card Matching Device is an attachment used 
to select matched cards from a group of cards by means of the 
contrasting corner cuts on the cards. 
4. The Collating Device will prepare sets of cards 
without requiring any identifying punching. A number of cards 
of each kind equal to the number of sets required are placed 
in the hopper and the sorting brush is raised so that it does 
not touch the cards. 
When the collating switch is turned to the ON 
position, the cards are fed through the machine and the chutes 
to the pockets open in rotation so that one card of each kind 
is distributed to. each pocket. 
5. The Group Sorting Device is an attachment which 
enables the sorting of an entire group of cards to be 
. ~ 6, Sect. 14, p. 12 
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controlled by the punching in the "leader" master card which 
precedes the group regardless of the punching of the detail 
cards. This device may be furnished to operate by either 
one of two ways. 
a. The single master card method requires a leader 
card which determines the pocket into which the detail cards 
are to be sorted. 
b. The double master card ·method requires a leader 
card and a trailer card for each group. The leader card 
controls the sorting, but the trailer card is required to 
prepare the machine for the next group • 
• 
6. The Multiple Column Selector consists of a 
demountable ten position brush, a small plug-board, two 
switches for operation control and ten switches for the 
selection of brushes for multiple column or for zero selection. 
Multiple column selection is the automatic selection 
of any predetermined alphabetic, numerical, or combination 
punching within any ten adjacent columns. The sequence of the 
other cards remains undisturbed. 
7. The Zero Elimination Device permits greater 
speed in the completion of the sorting operation by 
automatically rej.ecting those cards which require no further 
sorting. 
~. ~ Purpose Qf ·~ Tabulator 
The Electric Accounting Machine or Tabulator as it 
is more familiarly known is designed to produce the finished 
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Type 416 Electric Punched Card Accounting Machine 
(with Type 921 Automatic Carriage) 
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tabulations from the punched cards. This machine is a 
combination of a calculator, with facilities for addition 
and subtraction, and a printing mechanism. The punched 
cards are fed into the machine automatically, read and 
analyzed, and then the cards are listed or summarized by 
the printer on paper to provide the finished reports. The 
tabulator will prepare a detail listing of each card in the 
group at a speed of 80 cards per minute on most machines. 
The machine will combine cards of like classification and 
print a group total of the cards at a speed of 150 cards 
per minute.* 
[. Operation of ~ Tabulator 
The tabulator is controlled by a plugboard. The 
operation of this device is very similar in theory to a 
telephone switchboard. The board is composed of a series 
of contacts or "jacks". Leads or wires with plug type 
terminals are connected between various parts of the board 
to control the operation of the machine. 
One portion of the board has holes or contacts 
for each of the 80 columns of the card. Another portion of 
the board is provided with contacts to each of the adding 
and subtracting counters in the machine. Another set of 
jacks is connected with the type bars or printing positions 
of the machine. 
In theory, the wiring for tabulator control is 
* 33, p. 31 
quite simple. If the punched cards are to be listed, the 
leads are wired between the jacks or contacts connected to 
the brushes reading the card columns and jacks connected to 
the type bars. If the data must be accumulated and added 
then additional leads must be connected to the adding counters. 
However, in the modern Tabulator there are numerous 
special purpose jacks on the board and these of course often 
make the wiring problem considerably more complicated. 
All Electric Accounting Machines are equipped with 
special controls to facilitate the accumulation and printing 
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of sub-totals and grand totals. For example, the sales to 
customers may be tabulated showing types of products sold to 
each customer, with a sub-total of total sales to each customer 
during the period, a total of the total sales by customers in 
each district, and a grand total of the sales during the period. 
There are two basic types of Electric Accounting 
Machines: 
1. The Numeric Tabulator which is limited to the 
printing of numeric characters. 
2. The Alpha-Numeric Tabulator, commonly referred 
to as the Alphabetic Tabulator, which is capable of printing 
both alphabetic and numeric characters. 
g. The Numeric Tabulator 
Despite the lack of alphabetic characters the 
Numeric Tabulator is extensively used to prepare various 
documentary records, internal accounting and wage reports, 
and statistical analyses. Features of the machine include 
special printing controls which permit the recording of both 
debits and credits as positive figures. The symbol CR is 
shown against all credits. Another feature of these machines 
is the removable plugboard. A board may be removed and 
another board may be substituted within a matter of seconds 
thus permitting maximum machine utilization. Most tabulating 
sections maintain permanently wired boards to be used for 
the preparation of reports which are frequently required.* 
There are two types of printing banks in the machine, 
list banks and counter banks. List banks cannot be used for 
accumulation but must be used exclusively for the printing of 
indicating information such as drawing numbers, order numbers, 
account numbers, payroll numbers and other similar information. 
When facts are to be accumulated, the wires from the card 
column 11 jacks 11 are routed through the counter jacks to contacts 
controlling the type bars. 
Each of the printing banks in the machine contains 
ten type bars equipped with all of the characters from 0 to 
9. The machines are designed so that zeros will automatically 
print to the right of any significant digit, but never to the 
left of a significant figure. Sometimes more than one class 
of data may be 'recorded in a single print bank. The zeros 
between the groups of figures for the different classes may 
· be suppressed by the setting of hammer lock levers. This 
* 6, Sect. 16, pp. 3-4. 
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device will also prevent the printing of any individual 
type bars when the data is not required. 
li· The Alpha-Numeric Electric Accounting Machine 
The Alphabetic Electric Accounting Machine is 
equipped to print both alphabetic and numeric characters 
from the punched cards. Its introduction greatly ·increased 
the scope of the punched card system by providing the means 
for preparing payroll checks, accounts payable checks, sales 
invoices and other documents directly from the basic data 
to the final product on tabulating equipment. In the 
alphabetic tabulator the printing unit consists of two 
solid banks of type separated from each other by a 5/32. inch 
ribbon guide. There are 88 type· bars in the standard model. 
The alphabetic section consists of 43 type bars which may be 
used for either alphabetic or numeric data. Each bar has 26 
alphabetic characters, 10 numeric (0 to 9) and a special 
character position. The numeric type bars consists of the 
ten numeric characters and a symbol position.* 
The Alphabetic Tabulators incorporate many special 
features such as direct subtraction and maximum facilities 
for the accumulation of alphabetic and numeric data. 
I· Advan~ages of ~ Jlu~omatic Mach1ng§ 
1. Cards are sorted automatically in the 
classification desired at speeds as high as 400 cards per 
minute for eaeh digit position classified. 
* 33, p. 14 
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2. Several totals may be accumulated by the 
Electric Accounting Machine simultaneously. 
3. A series of sub-totals and a grand total can 
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be printed on the finished reports. Changes of classifications 
in the cards result in the automatic transcription of each 
class of totals at high speed. 
4. The complete flexibility of the equipment 
permits the use of the same machines for a great variety 
of applications. 
V. MODERN AUXILIARY AND SPECIAL PURPOSE EQUIPMENT 
A· ~ ~ for Auxiliarz Egui2ment 
The basic tools of tabulating, namely the key 
punches, sorters, and tabulators, are entirely capable of 
compiling all of the necessary figure facts on punched 
cards, and preparing the finished reports. The need for 
the development of rapid, fully automatic methods for 
performing the various record-keeping operations gradually 
led to the development of highly specialized types of 
equipment. In many of the larger installations, these 
specialized supplementary tools are used to a greater extent 
than the basic equipment. 
~. Automatic Summari Punches 
The Summary Punch is designed to summarize data 
from many cards into a single summary card automatically at 
high speed while reports are being prepared on the Electric 
Accounting Machine. The Summary Punch is connected to the 
Tabulator by means of a multiple-wire cable. The machine is 
also equipped with a plugboard to direct the reading of the 
data from the Electric Accounting Machine and to control the 
punching of the summary cards. Summary punching may be 
performed at a speed of 10 columns per second. 
The Summary Punch is frequently used to secure 
balance-forward cards which may be used in the preparation 
of cumulative reports such as those required for payroll 
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earnings records or expense reports. It is also used to 
accumulate total cards. These total cards may be used as 
detail cards for the preparation of various special reports. 
Total cards prepared at periodic intervals will also reduce 
considerably the work load, and the time required for month-
end reports.* 
~. Automatic MultiBlxin~ Punch 
This device is designed to provide an automatic 
method for multiplying at high speed the quantities punched 
in the tabulating cards. The machine will make as many as 
1500 separate calculations per hour. The machine consists 
of a card reading unit, multiplying, storing and transferring 
counters, and a punching unit.** It is also equipped with a 
special plugboard so that the punch may be quickly adjusted 
for a variety of multiplications such as individual or group 
extensions and for checking purposes. 
~. Electronic Multiplier 
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This machine performs fundamentally the same functions 
as the Automatic Multiplying Punch, but it performs these 
functions at electronic speed. The device uses more than 
four hundred radio tubes, which by taking the place of 
thousands of moving parts permits the Electronics Multiplier 
to process as many as 6000 cards an hour. The actual 
multiplication is made by the tubes in • 017 ·second.*** 
* 9, pp. 1-2. 
** 6, Sect. 21, p. 1 
*** 19, pp. 1-2. 
Type 602A Calculating Punch 
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This machine was the first of the I.B.M. line of 
equipment designed to utilize electronics principles. Its 
development has increased tremendously the value of the 
Multiplying Punch for those routines in which speed is of 
paramount importance such as the preparation of the plant 
payroll. 
~. Inter:Qreters 
The Interpreter is used to translate the information 
punched in the card into a readable record. The printed 
figures are interpreted along the top edge of the card. This 
machine has encouraged the use of punched cards as unit 
records for permanent files. 
The cards are fed into the machine automatically 
and the cards are interpreted at the rate of 4500 cards 
hour. The operation of the machine is controlled by a 
plugboard attached to the machine.* 
per 
Special interpreters are available for the automatic 
preparation of punched card checks. These interpreters will 
print the required information directly on the face of the 
card. The numerals are printed in a special pin-point type. 
These interpreters are also designed to print asterisks to 
the left ·of the last figure in the amount field to fill out 
the amount space on the face of the check.** 
* 6, Sect. 19, pp. 1-3. 
** 6, Sect. 19, pp. 5-6. 
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l· Electronic Calculatin~ Punch 
This device is actually a combination of two units, 
a punching unit and an electronic calculating unit. The 
factors are read from the cards, and the calculations which 
may consist of multiplication, division, cross-addition, 
cross-subtraction, or any combination of these, are made by 
the electronic calculating unit in a fraction of a second 
and the results are automatically punched into the cards by 
the punching unit. The machine operates at a constant rate 
of speed, 100 cards per minute, without regard to the nature 
of the operation. The calculation may cover a single 
operation, a series of repetitive operations, or a combination 
of operations. One or more results may also be punched into 
a single card without affecting the speed of the machine. 
Relevant information may also be gang punched directly into 
. 
the cards while the calculations are being made. 
Another feature of the Electronic Calculating Punch 
is its extensive punching and calculating capacity. The 
machine will read as many as 21 digits from the card and it 
will also punch results containing as many as 29 digits. In 
special instances where the number of digits read from the 
cards must be increased, it is possible to read as many as 
37 digits from the cards by reducing the number of punching 
positions.* 
* 17, pp. 5-6. 
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~. Cgrq Programmed Electronic Calculator 
This device is a combination of several units 
connected by a series of electric cables. The combination 
includes an electronic calculator for performing the 
arithmetical computations, a summary punch for recording 
the results, a supplemental storage unit for retaining 
information to be used later, and an Electric Accounting 
Machine for accumulating and printing the results. 
The machine was developed as a result of the 
International Business Machines Corporation's experience 
in the development of the huge sequential calculators used 
in the field of pure science. It is particularly designed 
for mathematical problems involving a long series of 
arithmetical steps to obtain the solution, since its 
capacity to retain information permits continuous operation 
for problems of a sequential or repetitive nature. Complex 
problems can be solved in a relatively short time. For 
example with five digit figures the unit can make almost 
2200 separate calculations in one second.* 
~. Automatic Reproducing Punch 
The Automatic Reproducing Punch is extensively 
used in industry because of its ability to perform a wide 
variety of operations at high speed. The Reproducing Punch 
performs automatically most of the functions which formerly 
were done by duplicating key punches and gang punches, but 
* 12, pp. 1-2. 
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Type 514 Reproducing Punch 
For Use With Types 402, 403, and 407 Alphabetical Accounting Machines 
Type 513 Electric Card Reproducing Punch 
Exhibit ll 
it performs all of these functions at a much higher rate of 
speed. 
The use of the Reproducing Punch eliminates the 
need for several special purpose machines since it is 
designed to perform the functions of reproducing, gang 
punching, summary punching and it will also automatically 
punch cards which have been mark-sensed. 
Reproducing consists of punching the information 
in whole or in part from one set of cards into another set 
of cards. The data may be punched in the reproduced set in 
the same sequence as the original set or if necessary the 
data may be reproduced in other columns of the cards.* 
The process of gang punching consists of .reproducing 
standard information from a master card into a group of detail 
cards. 
If the machine is connected to an Electric 
Accounting Machine, it can be used to summary punch total or 
balance-forward cards simultaneously with the accumulation 
of totals or the printing of reports. 
The Automatic Reproducing Punch is very useful for 
transcribing information marked on the cards directly into 
the cards at a high rate of speed. The use of the punch in 
connection with the mark-sensing process eliminates much of 
the key punching usually required in a tabulating installation. 
The device consists of two units, a reading and a 
* 8, p. 1 
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punching uni t incorporated in a single machine. It operates 
a constant speed of 100 cards per minute for all kinds of 
work. It will operate equally satisfactorily for reproducing 
a lphabetic or numeric data.* 
I· Electric Document-Origin~ting Machine 
The Electric Document-Originating Machine is another 
device for the automatic preparation of punched cards. It is 
very similar in operation to the Automatic Reproducing Punch 
and it performs much the same functions except at a hi gher 
rate of speed. It i ncludes the standard reading and punching 
units. The machine also has several features designed to 
facilitate the automatic preparation of the punched cards. 
These f eatures include the ability to print along the left 
hand edge of the card as many as eight significant digits 
from any columns of the card. Another feature of the machine 
is the ability to compare the punching in two sets of cards 
for the purposes of verification.** 
l· Electronic Statistical Machine 
The Electronic Statistical Machine was designed 
primarily to meet th~ special statistical needs of governmental 
organizations. The machine has also proved to be of great 
value in business and industry for a variety of statistical 
problems. The machine represents an effective combination 
of a Tabulator and a Sorter. It combines the functions of 
sorting, counting, accumulating, balancing, editing and 
* 6, Sect. 19, pp. 1-2. 
**16, PP• 1-3. 
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Type 77 Electric Punched Card Collator 
Type 519 Electric Document-Originating Machine 
Exhibit 
printing on one machine. 
The device is designed to perform its functions at 
a high rate of speed. Cards are sorted at the rate of 450 
cards per minute. The machine is also equipped with two 
printing units to expedite the preparation and printi ng of 
the reports. It will also count cards for as many as sixty 
different single or multiple digit classifications in one 
run. For purposes of control a check symbol is automatically 
printed after the printed report balances have been verified. 
The cards may also be checked automatically to establish the 
consistency of the data based upon pre-established criteria. 
The accuracy of the sorting may also be checked automatically.* 
K· Electronic Collator 
The Electronic Collator is a highly specialized 
type of equipment particularly valuable for business firms 
with punched card files based .upon names or codes made up 
of alphabetic or numeric characters or a combination of both. 
The machine will perform a great variety of 
collating operations. It will merge or match two groups of 
alphabetic or numeric cards into a single file in one run 
through the collator. New cards may be inserted in the file 
automatically without disturbing the sequence of the cards 
in the file. New cards may be inserted and old cards may be 
removed in one operation. It is also possible to search the 
file for a single card or a group of cards without disturbing 
* 2o, pp. 5-6. 
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the arrangement of the file. 
The speed of the device varies from 240 cards per 
minute to 480 cards per minute depending upon the operation 
being performed. It is equipped with two separate feed 
units, a primary and a secondary unit, and four pockets or 
stackers to receive the collated cards.* 
~. 4ccounting Machine QI Tabulator 
The latest model Tabulator developed is the Type 
407 Accounting Machine. This model is a fully automatic 
high speed machine with considerably greater capacity than 
the standard models. 
The printing and counter capacity have been increased 
over forty percent, and the printing speed has been increased 
over fifty percent. The machine is equipped with type wheels 
each of which is capable of printing .47 different characters 
and symbols. The characters are about the same size as the 
standard pica type. The use of this type allows about 120 
characters to be printed on a single line. This feature 
provides an opportunity for a considerable reduction in the 
size of the forms employed. 
The data on the cards can be printed in detail at 
the rate of 150 cards per minute. Three or more lines o·r 
print such as in a name and address may be read from a single 
card. Common information such as city and state recorded in 
a master card may be held in the machine and used whenever 
* 18, pp. 5-7. 
Type 407 Electric Punc·hed Card Accounting Machine 
With Tape-controlled Automatic Carriage 
Type 856 Cardatype 
With Type 857 Secondary Document Writer 
Exhibit 16 
necessary. This feature makes additional card colunms free 
for other uses. This is accomplished by the use of special 
storage units which hold the information in the machine. 
The Accounting Machine is also provided with a 
tape controlled carriage for positioning forms automatically. 
A tape is punched and inserted in the tape control mechanism. 
This controls the skipping of the carriage so that cards with 
proper identification will print on the proper lines.* 
M· The Cardatype 
This unit uses punched cards to operate one or more 
electric typewriters. The unit consists of a card reading 
unit, a control board for typing in variable information, 
and one or more electric typewriters. This unit is designed 
to be used when a considerable amount of the information to 
be typed is repetitive in nature. The use of this device 
assures accuracy in transcription and it operates at a constant 
rate of 600 characters a minute. 
The Cardatype is extremely simple to operate. It 
is equipped with a program tape which contains the operating 
instructions in the form of punched holes for reading the 
cards and typing the information. The cards are placed in 
the reading unit for automatic feeding and transcription. 
The auxiliary keyboard allows the operator to insert any 
variable numerical information in the machine at a time most 
convenient to the operator. If necessary the machine may be 
* 7, pp. 5-7. 
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set to stop at any given time to allow the operator to type 
in variable information on the standard typewriter keyboard.* 
H· The Automatic Carriage 
This device may be attached to either a numeric or 
an alpha-numeric tabulator to provide a completely automatic 
method for handling continuous forms. With this device forms 
are fed into the machine and the spacing from position to 
position and from sheet to sheet is entirely automatic 
without any attention required from the operator. 
The feeding and spacing on the Automatic Carriage 
is controlled by the wiring of the Electric Accounting 
Machine and by the settings of the arms in the carriage 
mechanism.** 
Q.. The Autom~!£. Bill Feed 
This attachment is designed to feed single sheet 
forms automatically into the Electric Accounting Machine. 
After the required information has been printed the form is 
impelled forward and held in a stationary position for one 
cycle so that the operator can examine the finished sheet. 
On the next cycle the form is ejected and stacked 
automatically.*** 
* 
** 
*** 
~. ~ Facsimile Posting Mgchi~ 
This machine is designed to permit the posting of 
11, pp. 2-4. 
33, pp. 27-28. 
33, pp. 31-32. 
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Type 921 Automatic Carriage 
Type 954 Facsimile Posting Machine 
Exhibit lZ 
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Type 920 Bill Feed 
ledger cards directly from the printed reports. It is used 
extensively to make single or periodic postings of payroll 
and property records. 
In the operation of this device the tabulated 
sheet,. which has been moistened with a special transfer 
fluid, is pressed directly against the ledger or record 
to be posted.* 
* 33, p. 32 
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VI. PAYROLL PREPARAT I ON 
A· General Pa~roll Fugctions 
The simple task of paying the employees for their 
services has become an exceedingly complex problem in modern 
business. Prompt and accurate payments are an important 
factor in the maintenance of good employee relations. The 
rules and regulations of governmental agencies concerning 
deductions made for taxes must be carefully observed and 
complete statistics cover ing the nature of the work perfor.med 
and the amount of the payment must be available for accounting, 
cost and product i on records. 
Some detailed functions and requirements of the 
payroll routine are i ncluded in the following list:* 
1. Pay envelopes or checks must be prepared and 
i ssued. 
2. Deductions must be made accurately. 
3. A Deduction Register recording all deductions 
must be maintained. 
4. Earnings and deductions statements must be 
available for each employee. 
5. A Payroll Register must be maintained to 
record all payments. 
6. The required reports for governmental agencies 
must be prepared and issued. 
* 22' p. 1 
7. The payroll charges must be distributed to 
the various accounts for cost and accounting control. 
8. Attendance on the part of the employees should 
be checked and controlled. 
9. The disbursements made in connection with 
payroll must be reconciled with the bank statements. 
10. Performance and operation reports must be 
prepared for production control and management analysis. 
~. Automatic J:ayrol! PreJ2arstiQD: 
The development of machine methods has presented 
management with an effective tool for making the necessary 
payments and preparing all the auxiliary records and reports 
automatically. After the basic information has been punched 
in the cards the machines will make all of the necessary 
calculations including the calculation of piecework earnings, 
bonus and premium earnings, income and social security taxes, 
cost charges and production standards automatically. The 
paychecks or envelopes may also be prepared automatically 
from the cards. The cards used . for the preparation of the 
payroll can be sorted and summarized at high speed to prepare 
all of the regular reports required for the control of costs. 
Supplementary reports required for management and personnel 
analyses are also prepared from these cards. In a large 
corporation with thousands of employees the task of preparing 
a payroll by manual methods in modern times is a project of 
such tremendous scope that a large number of employees would 
90 
have to be required to do the job.* The expansion of record-
keeping to furnish the additional information required by 
social security and wage and hours legislation alone has 
greatly increased the workload of the Payroll Department. 
With manual methods many of the special reports and analyses 
needed for effective management control are impossible to 
obtain. In a well designed tabulating install ation more 
facts are available for controlling costs, making management 
decisions and administering company operations. All this 
information can be secured, the payrolls can be prepared more 
promptly and the entire routine can be operated with lower 
total costs by machine methods. 
Q. Source Document2 ~ Records 
The importance of the payroll and the legal 
regulations governing compensation made to employees require 
a variety of basic documents to j ustify the payments made 
for services. An engagement notice must be received from 
the Personnel Department with a complete history of the new 
employee. The notice should include the new employee 1 s 
name, address, pay number, social security number and date 
of employment. The employee's occupation, sex, age, and 
marital status should also be recorded. The Payroll Department 
must also have a tax exemption certificate, deduction 
authorizations, the basic payment rates and progress schedules 
for each employee. All wage adjustments should be forwarded 
* 28, p. 1 
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to the Payroll Department with complete information including 
the name, pay number, occupation and department for each 
employee. All authorizations by employees for deductions 
should be complete including the employee's name, pay number, 
signature, the nature of the deduction, the duration and the 
frequency of the deduction. 
!!· Mast§!! f~I211 Cards 
The "master payroll card" is prepared from the 
basic forms forwarded to the Payroll Department.* It includes 
all of the standard data for each employee such as the 
employee's name, check number, social security number, rate 
and occupation. In the case of salaried employees the card 
may also include the salary amount, tax deductions and the 
net amount of payment after taxes for a standard p·ay period. 
The "master payroll cards" are ·maintained in a permanent 
file to reproduce cards needed for the preparation of the 
payroll, for attendance cards, for the preparation of 
government reports and other special statistical studies 
required by the executives, the Cost Department, the 
Accounting Department, the Production Department and the 
Personnel Department. 
m. Attendance Cards 
These cards are designed to provide an accurate, 
legally recognized record of each employee's time at work.** 
* 23' p. 2 
** 23, p. 3 
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Multiple Dedu c t ion Car d 
Ex h ibit _19 
Although all employees may not be required to punch a time 
clock to determine their earnings, federal wage and hour 
legislation requires all employees in non-supervisory 
positions to punch time clocks for the protection of the 
employee. The cards also provides the data required to 
issue reports for the control of attendance and tardiness. 
The "attendance cardstt may be prepared automatically 
on the Reproducing Punch from the "master payroll cards". 
The cards may be prepared weekly or in advance during off-peak 
periods. The cards should include the employee's name, pay 
number, clock or work location, and pay period. Records of 
hours worked, days absent, overtime and tardiness may be 
written on the cards and automatically punched and calculated 
by the mark-sensing process. 
;E. Jo"Q. Car~§. 
The "job cards" are designed to segregate and 
report the time spent on particular jobs or operations.* 
This data is required by the Cost Department for control~ing 
direct and indirect labor. 
The 11 job card" may be prepared and calculated 
automatically by one of two alternative methods. If the cards 
are automatically prepunched from production control records 
with the drawing number, the operation name and number, the 
quantity required and the piecework price, the cards may be 
completed by the shop clerk who can fill in the operator's 
* 22, p. 5 
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Personnel Record Card 
Exhibit 20 
name, number, and the time required. This information can 
be written on the card with a special pencil and the card 
can be completed automatically by the mark-sensing process. 
Q. Ex~~ion Q.srds 
Permanent changes in the status of an employee 
such as wage increas·es and tax changes can be reflected in 
the payroll records by making the changes in the "master 
payroll cards". An "exception card" is made out for temporary 
changes and retroactive payments for wages.* The nexception 
card" is used in conjunction with the regular payroll cards 
as long as may be necessary. The cards are often used to 
make payment for authorized overtime on the part of. salaried 
employees. In this connection an "exception card" is prepared 
for the amount of the overtime charge from the "master payroll 
card" and inserted in the files for the current period. 
"Exception cards" are also prepared for non-repetitive 
deductions to be taken from the employee's earnings. 
tl• Deduction Car~ 
The calculation of the employees' net pay from the 
gross earnings requires the use of special cards covering the 
various kinds of deductions which must be made. These 
deductions include withholding taxes, social security taxes, 
savings bonds, community charitable drives, health and 
accident insurance plans. Because of the varied report 
requirements, consid.erable study should be devoted to the 
* 31, p. 5 
96 
form of the cards used to record the deductions made from 
the employees 1 earnings. The three basic types of cards 
commonly employed to record the deductions are "individual 
deduction cards", 11 group deduction cards 11 and 11 combination 
payroll and deduction cards 11 .* 
As the name implies the 11 individual deduction card" 
method involves the use of a separate card for each deduction 
made. This is the most common method since complete records 
are available concerning each deduction and detailed registers 
and reports can be prepared for each kind of deduction. 
97 
11 Group deduction cards 11 are used in many installations 
in which there is a large number of repetitive deductions. 
It is a more economical method because of the reduction in 
card volwne but it does lack flexibility .. and the details must 
usually be secured from other sources if special reports are 
required. 
In small installations with only a few deductions, 
the deduction cards may be entirely eliminated and all 
standard deductions may be recorded directly on the "master 
payroll card 11 • Special cards must be inserted in the files 
for non-recurring deductions. This method is the least 
flexible of the three mentioned and it is not used extensively. 
I· Salarz Pazments 
Punched card methods may be effectively used for 
* 31, p. 5 
the payment of salaried employees. The payments to each 
employee do not usually vary considerably from period to 
period. Overtime payments are usually restricted to non-
supervisory employees. In the case of salaried employees 
their time is usually charged to a single account.* All 
of these factors tend to increase the value of tabulating 
methods for the economical and accurate preparation of the 
salary payroll. 
l· Payroll Routin~ 
The various kinds of cards required for the 
preparation of the payroll should be removed from the files 
and a total should be secured for each group to provide 
control figures. Sub-totals may he taken by departments 
so that the payroll can be checked on a departmental basis. 
The cards sorted in sequence include the "payroll card", the 
"job swnmary card", the "deduction cards", the "exception 
cards" and balance-forward cards to record cumulative 
earnings to date. 
The Payroll Register provides a detailed record of 
the total earnings, deductions and net pay of each employee. 
Cumulative earnings may be printed from the information on 
the balance-forward cards. This register can be prepared 
automatically by an Electric Accounting Machine from the 
punched cards. A report called the Deduction Register 
* 31, p. 2 
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should also be prepared to record all deductions made from 
the gross earnings. A separate report can be prepared for 
each type of deduction. The totals on the registers should 
be checked against the control figures established before 
the registers were prepared.* 
When the accuracy of the payroll has been verified 
the checks or pay envelopes can be prepared automatically. 
The total earnings, deductions, and net payment may be 
printed directly on the envelopes. If checks are used this 
data may be incorporated on the check form or a Statement of 
Earnings may be prepared on an Electric Accounting Machine 
to provide complete details of the employees earnings while 
the checks are being prepared automatically on a Summary 
Punch. 
~. Internal and External ReQor~2 
The punched card system has distinct advantages 
in the preparation of the many reports which must be prepared 
concerning the payments made to employees, the records and 
statistics affecting employee relations and the charges to 
the various accounts. 
Governmental agencies require regular reports of 
earnings, social security payments and taxes witheld.** 
Other agencies are interested in statistics of employment, 
average earnings and hours worked. Most of these reports can 
* 31, p. 5 
** 22, p. 13 
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be prepared rapidly from the balance-forward cards containing 
cumulative period-to-date figures for each employee. 
Many of the internal reports which can be prepared 
from the cards for accounting, cost and management control 
are discussed in other chapters. The reports issued include 
automatically prepared journal entries for the distribution 
of direct and indirect labor, direct labor cost analyses, 
104 
wage rate studies, departmental expense and budget comparisons, 
performance records, attendance records and personnel 
statistics. 
105 
VII. PRODUCTION CONTROL 
A· The Nature of Production Control 
Production control is fundamentally concerned 
with the regulation and control of all manufacturing activities 
to secure certain definite objectives. The major objectives 
of the program include the following : 
1. The delivery of the product on the promised 
date to the customer. 
2. The fastest possible turnover of the work in 
process inventory. 
3. The manufacture of the product in the required 
quantity and quality. 
The achievement of these objectives requires the 
effective coordination by management of all the manufacturing 
facilities of the firm, including the labor force, the raw 
materials, the machine tools and supplies.* 
J2. Product:Lon Control Requirements 
The conversion of the raw material to the finished 
product requires accurate forecasting, planning and execution 
if the right products are to be available for shipment at 
the right time. The execution of the program should be 
carefully controlled and evaluated to make certain that the 
production schedules are being met in the factory. 
* 5, pp. 26-48. 
Forecasting how much of the product the market 
will absorb during a certain period is one of management ' s 
major responsibilities. In many organizations the sales 
foreca sts are based upon optimistic estimates of salesmen 
whose optimism is frequently overshadowed by even more 
optimistic district sales supervisors. A good sales forecast 
requires accurate estimates from the district offices based 
upon a detailed consideration of the general business 
conditions in the area, the available market for the product 
and the position of the firm within the industry. The 
forecast should be prepared in detail , listing the expected 
sales of specific models and types. It should also include 
an estimate of the probable sales of supply parts and special 
products. The forecast should also segregate sales by months 
so that the production schedules may be coordinated directly 
with sales. 
The Engineering Department must prepare complete 
specifications of the materials necessary to manufacture 
each product . These specifications are usually in the form 
of lists indicating the quantity and kinds of material to 
be used in each of the assemblies required for the finished 
product. The specifications should be revised currently and 
kept up to date for all engineering changes. This is an 
important responsibility particularly in times of critical 
material shortages when frequent substitutions must often 
be made . 
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The Planning Department must provide the instructions 
for manufacturing the product. This involves planni ng the 
required operations and the sequence in which the operat i ons 
are to be performed. The instructions must be complete 
enough to indicate the gross material required for each unit, 
the operations performed, the sequence of operations, the 
tools required and the standard rate for each labor operation. 
Some of the phases of the manufacturing program 
which were considered virtually impossible to control under 
manual methods in a large organization, have been fully 
controlled in systems using machine methods. Tabulating 
methods have expedited the preparation of schedules with a 
consequent reduction in the "lead" time required for the 
manufacture of the product. These methods have also provided 
a close control and follow-up of the progress of the orders 
which was almost impossible under manual methods. 
In a machine method of production control the 
specifications derived from the engineering and planning 
records should be maintained on punched car ds in permanent 
files. A series of files can be established for the material, 
labor and tool specifications. Another series of files is 
used for the punched cards containing the perpetual inventory 
records. These files are described in more detail in the 
following sections. 
~. Master Control Files 
The master control file consists of a series of 
cards punched from the specification sheets issued by the 
Engineering Department. The cards in the group are generally 
referred to as "master control cards".* The cards are 
arranged in the file by assembly number followed by part and 
sub-assembly numbers. The cards include a description of 
the assembly or part, the group or part number, the quantity 
per assembly and the inventory class . The cards are used to 
reproduce the "reservations cards" required for processing 
specific orders and also for creating the "parts usage 
cards" which are cross indexed by part number to provide a 
ready reference to the assemblies the part can be used for 
whenever any engineering changes are made . The bill of 
materials for specific orders is also produced from the 
"master control cards" . 
The "master control card" set is made up of a 
series of specification cards. The cards included in the 
file are described in the following list: 
1. The "assembly material specification cards" 
are prepared from the engineering specifications to provide 
a permanent record of the major assemblies and parts used 
in the manufacture of the product. 
2 . The "sub-assembly material specification cards " 
are prepared from the engineering specifications to provide 
a permanent record of the sub-assemblies used in the 
manufacture of the product. 
* 29' p. 10 
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3. The "fabrication material specification cards" 
are prepared from the engineering specifications to provide 
a record of the fabricated parts used in the manufacture of 
the product. 
The "parts usage cards" and the "purchase 
specification cards" are not actually a part of the "master 
control card" set as they are usually maintained in separate 
files to provide additional reference data. The "parts 
usage cards" are filed by part number and cross indexed to 
111 
the assemblies they are used in and the "purchase specification 
cards" are used to describe the standards and the sources of 
supply for all purchased parts.* 
12· Mg.ster Ogergti.Qn Files 
This file consists of a set of "master operation 
cards" containing the instructions for manufacturing the 
various assemblies and parts. The cards in the file are 
punched from records issued by the Planning Department 
describing the operations required to manufacture the finished 
product.** The cards are prepared with detailed instructions 
for the manufacture of each part and assembly. The material 
required , the operations required, the sequence of operations, 
the routing of the part, the tools and machines required, and 
the standard rate for the various operations should be included 
on the cards in the set. 
* 29, p. 11 
** 27, P• 3 
The following list is indicative of the kinds of 
cards used to make the sets of "master operation cards 11 • 
1. The "assembly labor specification cards 11 are 
used to describe the labor operations required to complete 
the major assemblies. 
2. The "sub-assembly labor specification cards" 
are used to describe the labor operations required to complete 
the various sub-assemblies. 
3. The ''fabrication labor specification cards 11 
are used to describe the labor operations necessary to 
produce the fabricated parts from the raw material. 
4. The "assembly facility specification cards" 
are prepared from the planning records to indicate the 
machine tools and facilities required to manufacture the 
various major assemblies and parts. 
5. The "sub-assembly facility specification cards 11 
list the machine tools and facilities required in the 
manufacture of the various sub-assemblies and component 
parts. 
6. The 11fabrication facility specification cards 11 
list the machine tools and facilities required to process 
the raw material into fabricated parts. 
~. Per:Q~tua! Im!ID11QU Files 
Before the orders are placed in the factory for 
the various assemblies and component parts required to 
manufacture the finished product, the inventory should be 
112 
analyzed to determine the nature and amount of material on 
hand. In the machine method perpetual inventory cards may 
be maintained to insure that the orders placed with the 
factory and the vendors are for parts and material which 
will be required on specific orders. 
Perpetual inventory records may be maintained 
for all classes of inventory including the finished products 
and supplies. In the production control system master files 
should be used for the following classes of inventory: 
1. Finished goods at inspection or test. 
2. Work in process of assembly. 
3. Finished stock in stockroom areas. 
4. Work in process of fabrication. 
5. Raw material in raw stores areas. 
The files consist of sets of "perpetual inventory 
cards" which reflect the status of the inventories at all 
times.* The following list is indicative of the kinds of 
cards required for the files. 
1. The "inventory cards" are used to record the 
quantity on hand at the time of.. the physical inventory. The 
average yearly usage is often punched in these cards for the 
preparation of comparative reports. 
2. The "reservation cards" are used to record the 
number of units mortgaged for a current order. 
3. The "requisition cards" are used to indicate 
* 29, pp. 14-15. 
113 
parts withdrawn from stock for current orders. 
4. The "delivery to stock cards" are used to 
indicate parts delivered to the stockroom from contributing 
departments and suppliers. 
5. The "order cards" are prepared at the time 
a part, sub-assembly or assembly order is issued. The cards 
are designed to indicate the specific material requirements 
in the near future. 
E· Production Ordering Procedures 
The production schedules are prepared from the 
estimated requirements as indicated in the sales forecast 
plus the orders received for special products which are not 
stocked or otherwise provided for in the sales forecast. 
The cards covering orders for special products may be inserted 
into the set of cards prepared from the sales forecast to 
secure "master order cards".* These cards may be collated 
with the "master control cards" described previously and 
reproduced to secure a set of "manufacturing order cards". 
A complete list of the various materials and parts 
required to complete the manufacturing order can be prepared 
from the "manufacturing order cards". This list called the 
bill of materials serves as a delivery order to indicate the 
· material which must be drawn from stock, the quantity required 
per unit, and the drawings and blue prints which must be 
ordered. 
* 27' p. 3 
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The total requirements for the order is also 
reproduced automatically into the cards. The lot number 
and the quantity to be manufactured can be gang punched 
automatically into the cards while the sets of "reservation 
cards" are being reproduced. The "reservation cards" can 
be used to reproduce "requisition cards" requesting the 
delivery of fi nished parts from the stockrooms. As the 
material is delivered to the manufacturing area the cards 
are returned and collated with the perpetual inventory cards 
to reduce the balances in the perpetual inventory records. 
Q. Inventory 4nalyses 
A Stock Status Summary Report should be prepared 
f r on1 the cards to indicate the status of each assembly. This 
report provides a record of the total requirements and the 
inventory on hand for each item to determine the quantities 
which will be required to meet the manufacturing schedules. 
The quantity available for the order is indicated on the 
report. Since most firms make a practice of manufacturing 
parts and assemblies in the most economical manufacturing 
lots, many assemblies may be in the stockroom and further 
production of these items will build unnecessarily large 
inventories. The quantity which must be manufactured is 
indicated on the report by a "CR" symbol printed next to the 
quantity required.* 
tl• Production Explosion 
* 27, p. 5 
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Orders must be issued to the factory t o manufacture 
all of the assemblies shown on the Stock Status Summary 
Report with a credit balance. To avoid the possibility of 
pyramiding inventories the assemblies, sub-assemblies and 
component parts must be "exploded" and reviewed to locate 
all sub-assemblies and parts with sufficient quantities on 
hand to fill the order requirements.* 
A set of "master control c~rds" should be removed 
from the files for each assembly showing a credit balance 
on the Stock Status Summary Report. A "manufacturing order 
card" is placed in front of each set and a new sets of 
"reservation cards" are reproduced with the lot number and 
quantity punched automatically in the cards. The "reservation 
cards" can be collated with the perpetual inventory records 
to prepare the Production Explosion Chart. This report is 
a modified version of the Stock Status Summary Report and 
like this report it is designed to indicate the sub-assemblies 
and component parts for which manufacturing orders must be 
placed on the factory. The "production explosion" process is 
used for all of the sub-assemblies and parts to calculate 
the total requirements necessary to complete the finished 
product. 
I· Operations Scheduling 
The "master operation cards" are used to produce 
automatically the various reports and cards required to 
* 29, p. 24 
11& 
control the manufacturing program in the factory. A set 
of "operation record cards" can be reproduced from the 
"master operation cards 11 • A "master schedule cardtt is also 
reproduced for each order from the "manufacturing order 
cards 11 • * The information on the ''master schedule card" 
which contains all of the special instructions for the order 
such as the scheduled completion date, the quantity ordered 
and the order number, can be reproduced directly into the 
cards. 
When this information has been reproduced into 
the cards; the set includes all of the information common 
to the particular order (ttmaster schedule cards") and all 
of the information common to each part ("master operation 
cards"). The completed "operation record cards" are 
frequently called the "intermediate schedule cards" after 
the i~~ormation concerning the specific orders has been 
punched in the cards. 
Starting dates, machine loads and material 
requirements can be calculated on a Multiplying Punch. The 
machines can multiply the quantity required by the standard 
rate for each operation and add an allowance for the set-up 
time to determine the machine load. During the same operation 
the machines will automatically subtract the machine load 
expressed in days from the scheduled completion date to 
secure the planned starting date for each operation. 
* 29' p. 28 
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PROGRESS REPORT 
t:".-
-----,--..-
PRESENT LOCATION SCHEO TIM! TO COMPLETI PART ORDER OAT£ B I 
NUMBER QUANTITY REASON FOR DELAY D NUMBER OP'I- . D[P'T. c•our WIIK DAY s OP£1t. Olt0£1t 
~, ! 8 0 1 2 ' 0 1 2 4 1 5 0 0 0 5 8 0 1 4 2 4 1 2 8 
0 1 3 7 9 1 2 ' 1 2 7 5 0 MAT 2 1 1 0 0 0 0 7 9 1 5 0 0 3 2 * • 6 9 2 
0 1 3 8 2 1 1 4 5 0 0 0 1 0 7 0 1 7 9 4 2 1 
' 
4 6 
0 1 4 0 0 1' 4 5 7 0 0 1 0 7 1 0 1 8 5 4 
' 
9 4 1 
0 1 4 1 5 1' 2 6 5 0 0 5 8 0 1 4 2 
' 
1 • 1 6 1 0 2 
0 1 5 6 5 1 2 1 7 5 0 0 TOOL 5 7 6 1 2 1 0 
' 0 7 8 ' 
1 • • 2 8 9 0 
0 1 5 6 6 1 2 1 7 5 0 0 1 0 J 0 7 8 4 1 1 6 8 0 
0 1 7 5 0 1 1 1 5 0 0 0 5 8 5 0 1 9 9 
' 
2 • 7 7 8 
0 1 7 7 5 1 0 1 55 0 0 PR CHANGE 
' 7 6 2 1 5 J 0 7 8 
' 
2 • • 8 6 8 
0 1 7 8 0 1 2 1 1 0 0 0 0 1 0 7 6 0 1 0 4 1 6 8 0 
0 1 8 2 5 1 1 2 1 5 0 0 1 5 1 5 0 2 5 4 
' 
1 2 6 8 
0 1 8' 0 1 1 ' 7 5 0 2 5 2 1 0 
' 2 
4 
' 
1 1 7 0 
0 1 9 0 0 1 2 1 5 0 0 5 8 0 1 4 2 5 2 8 6 8 
0 1 9 5 0 1 0 4 1 5 0 0 2 5 8 0 1 4 ' 
' 
1 • J 7 7 6 
:>1955 1 2 ' 1 2 7 5 1 0 8 5 0 1 9 9 4 2 1 0 8 2 
) 1 9 7 5 1 2 4 1 J 5 0 5 9 2 0 1 4 0 4 1 1 0 8 6 
) 1 9 8 8 1' 2 1 2 7 0 MAT 212001)82 1 5 0 0 
' 
J • • 6 9 8 
, 1 9 9 5 1 5 4 1 5 o o- 1 5 1 1 0 1 7 s 5 2 5 1 0 4 
) 1 9 9 6 1 J 2 1 0 0 0 2 5 1 2 0 1 6 9 4 1 9 9 2 
1 1 2 2 7 1 ' 1 7 5 0 2 0 2' 0 7 s 4 4 8 8 4 
I 
I 
I 
EXHIBIT NO 29 
The "operation record cards" can be listed on an 
Electric Accounting Machine to prepare the manufacturing 
orders. These reports are issued to the manufacturing areas 
to authorize the manufacture of the parts and assemblies 
required. All of the basic information including the planned 
starting date is included on the reports. 
The various cards in t he set can be used to prepare 
automatically all of the detail cards and orders necessary 
to produce and move the material.* "Material requisition 
cards," "move tickets," "stock location cards," "tool order 
cards" and "job cards" may be prepared automatically from 
the "operation record cards". 
The "labor operation cards" in the set are used 
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to prepare prepunched "job cards" for each of the manufacturing 
operations. To insure accuracy all of the basic information 
is interpreted at the top of the cards. Before the cards 
are delivered to the factory they may be sorted by department 
and by machine to prepare a Machine Load Report to determine 
the load in hours by department and by machines. The "job 
cards" are forwarded to the factory and filed in the inactive 
file which is in order by starting dates. On the starting 
date the cards are transferred to the active file and the 
jobs are dispatched to the operators in the shop .** When 
the operations have been performed, the quantity produced and 
* 27' p. 6 
** 29, p. 34 
the employee's pay number should be marked on the cards and 
the cards can be completed automatically by the mark-sensing 
process. After the "job cardn has served its original 
purpose of assigning the work to the employee, it can be 
processed and used to pay the employee, to record his 
performance and to prepare a variety of records for cost and 
accounting control. 
Prewritten "requisition cards" can be prepared 
automatically from the "raw stores cards" and the "parts 
cards" in the set. These cards serve as the authority to 
issue and deliver the material to the manufacturing area. 
The cards are also used for inventory records and for cost 
and accounting analyses of stock orders. 
l· The Family Trail Methog 
In some organizations another system called the 
family trail method is used for production control. In the 
association of assemblies method described above a separate 
deck of cards is created for each assembly. If a single 
part is used in 10 assemblies, 10 cards are prepared. In 
the famj_ly trail method one card is used for each part 
without regard to the number of assemblies in which the 
part is used. The assemblies in which the part is used 
are usually indicated by code numbers punched in the detail 
cards. This method has been used successfully by several 
smaller firms manufacturing stock items with a limited 
number of product variations . 
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K· Advan_:!;ages of Machin~ Methods 
The speed and flexibility of the punched card 
system has made it an exceedingly valuable tool for the 
control and direction of manufacturing operations among 
many large firms. In a properly planned installation machine 
methods can provide substantial economies in operation and 
reduce the planning and scheduling cycles considerably. 
High speed machines can perform in a matter of hours the 
routine calculations which require several days with manual 
methods. The various order cards and labor tickets can be 
reproduced automatically from the master cards. 
Special reports and analyses for the control of 
manufacturing operations can be prepared automatically. Many 
of the reports are virtually impossible to obtain accurately 
by manual methods in any large firm. In most cases reports 
.prepared by manual methods would be too costly to obtain or 
too late to be of any value. Some of the reports which may 
be prepared are included in the following list: 
1. Progress Reports. 
2. Machine Tool Load Reports. 
3. Machine Tool Utilization Reports. 
4. Perpetual Inventory Reports. 
-··-.. 
5. Inventory Analyses and Activity Reports. 
The use of automatic methods of calculating 
requirements and the preparation of the Stock Status Summary 
Report tend to prevent the accumulation of excessive stocks 
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of material due to excessive ordering to meet anticipated 
production requirements.* 
The basic records created for production control 
can be used effectively for cost and accounting records . 
Many of the permanent files may be reproduced for cost 
write-ups, and a variety of special reports of interest to 
cost and accounting personnel can be prepared from the 
production control cards. The use of the basic unit records 
for a series of functions will also reduce the unit cost of 
the system and provide valuable operating data to fac i litate 
control of all manufacturing activities. 
* 27, p. 8 
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VIII. INVENTORY CONTROL 
A· Definitions 
In its broadest sense the term inventory refers 
to all of the property, materials and supplies owned by a 
business organization. In industry the term is more restricted 
and it usually includes only those materials which become a 
part of the finished product, and the supplies necessary to 
produce the product. 
Inventory control is the function of regulating 
the kind and quantity of material in the physical inventory. 
Under modern inventory control methods the quantity of each 
kind of material is held between predetermined limits based 
upon a study of planned production levels and general business 
conditions. 
For purposes of control the inventory is usually 
classified by groups as raw material, finished parts, work 
in process, finished goods and supplies. All of the material 
in the inventory may be further classified in terms of 
apparatus classes based upon the end use of the material, 
that is upon the particular product in which the material 
is to be used. All of the items in the inventory should be 
designated by drawing or code numbers so that each part and 
each kind of raw material may readily be identified. 
~. Purpose 
The aim of inventory control is to maintain the 
inventory of raw material, finished parts, work in process, 
finished goods and supplies at the level which will assure 
the lowest possible costs, provide the highest possible 
turnover and give the best possible service to the customer.* 
Modern inventory methods utilizing high speed 
tabulating techniques strive to reduce the costs of 
depreciation and the risks of obsolescence by limiting the 
kind and quantity of material in the inventory to an amount 
consistent with actual operations. The inventory control 
program should also be designed to reduce the costs of 
handling to a minimum consistent with good service. It 
must also control the amount of floor space allocated to 
storage areas so that all valuable space needed for production 
is made available to the manufacturing divisions. 
Q. Functions of Invegtor~ Control 
The inventory control program has a variety of 
functions which must be performed satisfactorily if the 
program is to be successful. None of these functions are 
of a one-time only kind of operation. These functions must 
be performed continually if the inventory is to be properly 
controlled. 
Some of the functions of the inventory control 
group are noted below: 
1. One of the most important functions of inventory 
control is the control of inventory turnover. Inventory 
* 2, p. 445 
127 
turnover measures the effectiveness with which inventory is 
used and is a basic measuring stick for inventory control. 
It is usually expressed as a :atio showing the number of 
times during a period (usually a year) that the inventory 
has been sold and replenished. The turnover is computed 
by dividing the output or shipments for the period by the 
average inventory during the period. In most manufacturing 
firms the turnover is computed by departments to measure 
departmental performances and for each of the products 
produced to locate the departments and areas carrying 
insufficient or excessive inventories. Turnover may also 
be calculated by classes of inventory, such as for the. raw 
material, finished parts, work in process, finished goods 
and supplies inventories. 
2. The carrying charges incurred in the maintenance 
of an inventory represent a significant item of expense. 
Interest, taxes, and insurance will vary with the amount of 
material in the physical inventory. If the costs are to be 
controlled it is necessary to keep a close control of the 
physical inventory. 
3. Another important function of inventory control 
is to control the amount of the inventory by encouraging and 
developing standardization in materials and processes. The 
use of common parts for many products instead of special 
parts for each product will do much to increase the 
manufacturing efficiency of an organization and aid materially 
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in the reduction of inventories. 
4. Purchasing policies must be carefully governed 
if maximum inventory control is to be obtained. Hand-to-
mouth buying could conceivably reduce the raw material 
inventory to almost nothing if it were carried far enough. 
Loose buying to gain quantity discounts could build an 
inventory all out of proportion to production requirements. 
Those responsible for inventory control must determine the 
proper ordering quantities which are most economical in terms 
of providing the lowest unit cost. An analysis must be made 
regularly to determine the proper balance between the cost 
of maintaining the material inventory and the final product 
cost. Purchase qrders should also be checked regularly to 
make certain that the material is not being shipped too far 
in advance of actual use. 
5. The cooperation of manufacturing and production 
supervisors should be secured to prevent unbalanced 
manufacturing with a consequent build-up of finished parts. 
The production processes should be carefully studied to 
secure the minimum production cycle. 
6. The finished goods inventory must be carefully 
controlled since it will usually represent the inventory 
with the highest unit cost since the product has been 
manufactured and the material cannot be diverted to other 
uses. For control purposes this inventory is frequently 
divided between applied finished stock, that is those units 
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awaiting shipment for which orders from customers have 
already been received, and unapplied finished stock covering 
items produced in anticipation of demand. A careful analysis 
of seasonal peaks and valleys should be made to determine 
the amount of unapplied finished goods which should be 
carried in the inventory. 
7. Adequate records must be maintained so that 
the necessary analyses required for inventory control can 
be made. When the organization is using punched card methods 
many of the required reports can be secured with a minimum 
of effort in time for effective action from records prepared 
for other purposes. 
~. £Qg~ Qf Finished Stock 
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The total inventory investment requires control and 
direction. In a modern tabulating installation the finished 
goods inventory may be controlled through perpetual inventory 
records maintained on punched cards adjusted regularly on the 
basis of receipts from the factory and shipments to customers. 
Finished Stock Reports may be prepared periodically to aid 
management in the problem of planning production and purchases 
by providing a complete analysis of the turnover of finished 
stock, sales during the current period, and year-to-date and 
unfilled or open orders. 
When the other reports available from the Tabulating 
Department such as Orders Received Reports and the Production 
Department's reports of production and purchases are used in 
conjunction with the Finished Stock Report, the inventory 
control executives have complete and accurate records for 
making intelligent decisions with regard to the finished 
goods inventory. 
~. Control 2£ Work-in-Process Inventorl 
The work-in-process inventory includes all the 
material, direct labor and overhead being actively used 
in the manufacture of the product. The work-in-process 
inventory can be directly controlled using the data available 
from production and payroll records. Many of the reports 
mentioned in other sections prepared primarily for production 
control or for accounting distribution will provide most of 
the necessary details to control the work-in-process 
inventory. 
E· Materials 92ntrol 
The material located in the raw stores areas and in 
the stockrooms generally requires the most active following 
if the inventory control program is to be successful. The 
inventories included in these groups are for the most part 
the raw material, the finished parts, and the supplies. The 
raw material inventory includes all of the basic metals and 
materials which are to be fabricated into the finished 
product. The finished parts inventory includes items which 
have been fabricated, but not completely assembled. It also 
includes many small parts purchased from vendors to be 
assembled into the finished product. The supplies inventory 
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covers a variety of items which are not used directly in the 
finished product, but which are consumed in the manufacture 
of the product. Samples of this kind of inventory include 
items such as emery wheels and machine oil. 
Punched card methods can be effectively employed 
in the control of the materials inventories. If all orders, 
receipts, reservations and disbursements are recorded on 
punched cards, the Tabulating Department can furnish in 
report form all the data necessary to keep stocks at a level 
sufficient to meet the demand, but not in excess of production 
requirements. 
~. Stockroom Control 2f Materials 
Perpetual inventory records of all material may be 
maintained on master cards on which all transactions affecting 
the stock is transcribed by the Facsimile Posting Machine. A 
card may be set up for each item showing the code number, the 
location of the material, with a description of the item, the 
quantity on hand and the quantity on order. 
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Material required for pr oduction can be determined 
well in advance of actual need if reservation cards are punched 
as production schedules for finished products are made up by 
the Production Department. These orders for future needs can 
be posted directly on the master cards to provide a record of 
future requirements. The reservation cards should be filed 
according to due dates and a tabulated report can be prepared 
daily for the stockroom supervisors so that the material will 
be delivered to the manufacturing area at the proper time. 
The reservation cards can then be forwarded to the Tabulating 
Department to indicate that the material has been delivered 
and is no longer in stock. For those items which may be 
needed for which no reservation has been made, such as 
supplies and standard stock items, a material requisition 
may be forwarded to the stockroom on a punched card. When 
this material has been delivered, the card should also be 
sent to the Tabulating Department. 
The cards sent to the Tabulating Department can be 
summarized and reports prepared showing the disbursements 
made on all items. These can be posted to the master cards 
for each of the items affected. The punched cards are held 
in the Tabulating Department for the preparation of periodic 
Stock Status Summary Reports and for Perpetual Inventory 
Reports. 
If the stock on hand, less the amount reserved for 
use in the near future is at or near the ordering point, a 
purchase requisition for the quantity needed is forwarded to 
the Purchasing Department. The order is also posted to the 
master card showing the quantity ordered and the date the 
material is to be received. 
When the material has been received in the 
stockroom or raw stores area, the ttstock delivery" card is 
pulled from the files and the quantity actually received is 
noted on the card. The receipt is also posted on the master 
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card closing out the open purchase order. The "stock 
delivery" card is forwarded to the Tabulating Department 
where it matches out the "on order" card prepared when the 
order was issued. The card is then placed in the Perpetual 
Inventory File in the Tabulating Department. 
tl• Processing 1h2 Purchase Order 
The requisition for purchased material is forwarded 
to the Purchasing Department and a purchase order is prepared. 
If a satisfactory form is used the receiving report may be 
prepared at the same time to eliminate the need for writing 
receiving reports at the time the material is received. A 
copy of the purchase order is forwarded to the Tabulating 
Department to punch the purchase order on an "on order " 
card. A "stock delivery" card is reproduced directly from 
the "on order" card at this time. The "on order" card is 
filed in the Tabulating Department to prepare the required 
reports and the "stock delivery'' card is forwarded to the 
proper stockroom or raw stores area where it is filed to 
await delivery of the material. 
When the incoming material arrives in the receiving 
area it is checked against the pre-typed receiving report, 
inspected, and forwarded to proper stockroom where the "stock 
delivery" card is posted to the master card and then forwarded 
to the Tabulating Department to complete the records of the 
transaction. 
I· Iabulated Reports ~ Materials Control 
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INVENTORY REPORT 136 
7 DATE Auguat. .2 19 
"'--~ ,-----= . --
0 OESCRIPT;~ ~ ~-- -~ --=-~TUNIT r ~-=Q=l=JA=N=T-~:_1 ___ A M,--=o=u =N-T--=--===C 
8 ~ ·i-~ -;--- r, ., W I PC: RRA•""~ = ~ I Ai:IG!': ~'"T :'C -1- 33 
~V I P ~ 'lP A I ''::~S MA L L I FT I 1 - 3 34 6(, 
s T A N 0 • Q 0 I G ~ w I R c r T 2 ( 0 
1 7 W IP~ ~AN IFO LO C L AM 0 TUB£ AS SY 60 4 800 
LOCATION REPORT 
F .niahad 
=--====r-I_ON ___ J PART NUMBER 
Q!!~ROOM. 
- - ---
1 20 1500 
2 2 C 15 0 0 
3 2 015 (• 0 
4 2C 15 C' O 
TOTAL ouANTon QUANTI T Y (STOREROOM) 
- - --------
1 5 ( o 
(PART NUMBER) 
1 0 1 (1 
I 4 2 ') 5 n 
PLANT l 
===r·· VALUE (STORER VALUE r--- (PART NO.) 
5 2 15 0 
3 5 3:5 0 
1 4 817 5 
1 715 c 
1 6 3 5 
3 6 ? 12 5 
5 7 225 
2 0 1501 3 ~ 'i 
2 2 C' 1 5 0 1 6 5 0 7 ..' 4: 5 (• 
3 20 1 5(11 5 1 7 58 4:? 1 
1 4 s 2 
1 2 6 14 8 1 201503 248 
1 685';6 
INVENTORY RECORD 
Pll'lin'rllle DATE J~- .)1 l9 
---- --- -
PART. LAST QUA NTITY LABOR ~Sr.-- ~ MATERIAL COST TOTAL NUMBER OPER. 
- ------
: 5 6 8 c 2 0 5 1 ?. 5 1 4 3 6 50 
1 56 B 2 2 (1 8 5 c ir i 3 00 1 5 6 B 6 2 ) 9 6 0 3 2 1 0 1 5 6 R 7 2 ') '1 2 0 (' 7 6 (' 2 0 4 
1 56 9 0 2 1 1 1 5 0(' 4 r l' 1 3 6 5 
1 56 9 3 2 1 1 5 2 0 s 3 
156 9 7 211 50 250 
RE TAI L STORE INVENTORY 
.RI PTION 
) 0 N 8 4 263 1 5 2 1 9 1 5!3 5 I 
I 
INVENTORY DETAIL 
PL A N T 3 DATE June 7 19 
EPT. 1 ·r 4·e; ~, •ATER>AcT~ PART LAST l - ====r====- - - =-r=-:--=-===--ATI~ _ _ NU"!!!~"!__--J-_ CLASS ·+ - N_UM_ B_ER _ _ -+-O_P_E_R_A_T_IO ~UANTITY UNIT . C OST . ! AMOUN T 
1 t: I 2 (1 4 '7 22 I 1 ? 5 0 0 13 6 4 5 0 
16 r 213 "' 2 2 12 s c 1 2 1 0 200 
16 I 1648 ?2 1 2 50~ 125 ~ 10 0 
1 !' ? 1 0 2 22 1 2 5 c 3 1 9 3 3 5 (' 
! 6 1 6 6 2 2 2 1 2 5 () 4 1 6 8 2 1 0 
' 
1!1 2 s I t (" c I 
17 5 G I 1 s c~ ~ ~ 
i I I 
1; o so I 1 9 915 G 
I I 1 ' """ " ~ 6 71'5 0 
-: ,. 5 .. 
19 7. 5 2 c 4'~ " 
I 
1 6 2 1 A 3 22 12 5 0 5 <-' 1.'1 3 8 0 
EXHIBI'!' . JfO • J! I 1 t j 6 ".., 2 '2 1~306 ---r 4 1 0 
1 6 1 4 i'l 7 ? ? 1 2 50 7 l 208 3 0 5 
1 :1 c; ._) I 4 3 7 •0 0 
I 
615 (o 5 2 6 6 7:0 5 
I 
18 7 5 ? c 6,8 8 
I 
' 1 6 1 ,., 5 ( 2 ? 1 " ') 13 l 1 4 4 8 
1 6 2 ~ ;: 7 5 9 ~ 4 2 1 0 8 
1 !1 o o I 1 6 ?I 0 
I~'? 5 I 6 211 
The punched card system. can provide a positive 
control of stockroom inventories. Daily reports and analyses 
can be prepared, stock records can be analyzed easily and 
discrepancies and shortages noted in time for effective action. 
Reports of receipts and disbursements by drawing 
and code numbers can be made daily. When cards are punched 
for all reservations and all items on order from vendors, 
complete Stock Status Summary Reports may be prepared for all 
the items in the inventory. The periodic preparation of this 
report reveals not only balance on hand but it also provides 
complete information as to the receipts and disbursements 
during the period, the amount reserved for future use, the 
amount on order with vendors, the minimum inventory required 
and the amount available for other uses. 
If punched cards are used for all receipts and 
disbursements the Tabulating Department can maintain with a 
minimum of record-keeping, a complete perpetual inventory 
record for all of the items in stock. Perpetual inventory 
records may also be maintained for other classes of inventory 
such as the finished goods inventory. Special reports 
required for the investigation of critical or slow moving 
items can also be prepared quickly and economically. 
l· PhY§!cal In~entory Records 
It is usually necessary in most firms to take a 
physical inventory periodically to check the records and to 
make -certain that they agree with the material actually on 
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EXHIBIT NO. U 
INVENTORY ANALY,SIS 
f"OIIIIC 0[·1 OZU 0 lND 
DATE OF 
I NV. PART LAST TRANS. NUMBER TWELVE AVERAGE TURN· PART NAME 
CLASS NUMBER MO. DAY Ylt OF TRANS. MONTHS USAGE INVENTORY OVER 
1 4 2 HARDWARE ... 
3298 S C R E W 1 2 1 0 5 6 5 2 54 4 0 1020 2 5 
3786 SCREW 1 2 1 5 5 32 37850 3 1 2 8 1 2 
4 3 2 5 WASHER 1 0 20 5 875 1102750 3 1 4 2 7 3 
4 3 2 6 WASHER 1 2 1 0 5 624 9846200 824700 1 2 
1 0 1 1 1 NUT 1 1 5 5 . 1 1 3100 
1 1 1 2 1 8 0 L T 12 1 3 5 1 3 0 4 8 7 50 8 1 0 7 6 
12032 COTTER P IN 4 1 1 5 t 4 6 54 7 2182 3 
13242 SCREW 1 1 28 5 770 125470 1 0 4 55 1 2 
28785 8 0 L T 1 0 2 7 5 7 0 0 ' 95622 95675 1 
3 54 8 5 8 () L T 12 3 5 500 428720 9075 48 
43292 NUT 6 1 5 5 2 8 65280 10880 6 
I 
4 7 8 56 WASHER 1 0 23 5 1 3 9 : 325755 1 3 3 3 0 2 5 
49221 P IN 1 2 7 5 270 95470 8247 1 2 
I 
55687 T APE R P I N 12 7 5 8 01 428675 221525 2 
65493 l 0 C K W A S H E R 1 1 2 1 5 765 795250 400550 2 
6 54 9 4 LOCKWASHER 1 1 9 5 . 724 787343 196805 4 
.. 
6 54 9 5 LOCKWASHER 1 0 1 1 5 1 58 60222 20074 3 
72187 S T U 0 7 1 4 5 1 0 3 30480 3 8 1 0 3 
72195 S T U 0 8 1 7 5 4 8 32785 4096 '3 
75148 SCREW 1 2 2 5 725 865420 96150 9 
90185 8 0 L T 1 1 3 0 5 4 1 5 528780 52961 1 0 
106121 CAP SCRE W 1 0 1 1 5 6 1 7 427550 3 56 6 0 12 I 
i 
106134 H IN G E P IN 12 1 0 5 532 985222 16420 6 
120428 WASHER 2 2 6 5 2 3 28420 7105 4 
~-
hand. The physical inventory also provides the management 
with an opportunity to review the inventory in planning for 
future activities. It directs attention to unbalanced stocks 
and slow moving items. It also focuses attention on surplus 
and obsolete items which may have been overlooked. 
The use of punched cards has facilitated the 
taking and the classification of the physical inventory 
considerably. Under older methods the inventory was often 
taken on records bound in heavy ledgers. The material was 
laboriously costed by hand and because of the difficulty and 
the time required the inventory could be analyzed for only a 
few of the most important classifications. 
Actual inventory punched cards are frequently 
completely pre-punched except for quantities. Many of the 
cards are pre-classified and pre-costed. The use of such 
cards has decreased the cost and time required for taking 
the inventory considerably. The use of punched cards with 
the consequent easy rearrangement of facts has increased the 
number and kinds of classifications which can be made for 
analysis including reports by value, activity, age and 
location. 
K· Basic Advantages of Punched Card Methods 
The punched card method provides one of the most 
effective tools of management in the control of inventories 
and in the determination of inventory policy. When it is 
operated in conjunction with other punched card control 
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programs it provides all of the necessary reports regarding 
inventory input and output so that the inventory can be 
directly tied in with production and sales. 
Some of the outstanding advantages of the punched 
card method include the following: 
1. Purchasing can be made strictly on the basis 
of actual requirements. 
2. Periodic reports and analyses call attention 
to adverse conditions requiring attention. 
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3. Substantial savings in the value of the inventory 
with a consequent increase in the turnover rate can usually 
be made since with a more accurate knowledge of requirements 
and stock available it is no longer necessary to maintain 
large material reserves as safety factors. 
IX. ACCOUNTS PAYABLE CONTROL 
A· Objectives of Accounts Payable Control 
The accounts payable routine is an important 
function of a manufacturing organization affecting as it 
does both internal operations and external relations with 
the various vendors. It has a number of important 
responsibilities some of which are listed below: 
1. Creditors must be paid promptly. 
2. All profitable discounts should be secured. 
3. Accurate statements of total liabilities must 
be available at the end of the period. 
4. Departmental and account distribution for all 
payments must be available promptly at the end of the period. 
The punched card method is particularly adapted to 
accounts payable routines. The completeness of the data and 
the straight line procedures eliminate many repetitive 
checking operations and reduce the peak loads found in manual 
systems. 
~. Accounts Payable Cards 
The accounts payable cards will vary somewhat in 
design but in general the tabulating cards should provide the 
following information: 
1. Purchase order number. 
2. Vendor's name and code number. 
3. Invoice number and date. 
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4. Department charged. 
5. Account or appropriation number charged. 
6. Due date for payment. 
7. Terms of payment. 
8. Gross amount of invoice. 
9. Amount of discount. 
10. Net amount of invoice. 
11. Commodity code. 
Because of the difficulty of incorporating all of 
the information on a single card it is frequently necessary 
to use two cards in the system. One card called the "ac.counts 
payable card 11 includes all of the information required for 
making the disbursement. The data on this card should 
include the vendor's name and identification number, the 
invoice number and date, the gross and net amount of the 
invoice and the discount. Another card called the 11payables 
distribution card" includes all of the information required 
for accounting purposes. The data on this card should 
include the vendor's code nuraber, the department charged, 
the account charged, the invoice number, and the gross 
amount of the invoice. Several of these cards may be punched 
for one invoice if charges to different accounts are included 
on the same invoice. 
Q.. Purcha§.!ng Roy£in~ 
All incoming invoices from the vendors are forwarded 
to the Purchasing Department for processing. When the invoices 
are received the date should be stamped on the face of the 
invoices. The invoices must be passed to a posting clerk 
to perform the following operations: 
1. The invoices must be checked against the 
receiving reports and the receiving reports should be 
attached to the invoices. 
2. The proper charging directions must be shown 
on each invoice. 
3. The invoice number, invoice date, quantity 
and the gross amount of the invoice should be posted in the 
control book against the purchase order. 
The invoices may then be passed to another clerk 
to perform the following checking operations: 
1. The price billed must be checked against the 
quoted price. 
2. The extensions on the invoice must be checked. 
3. The discount terms and the due dates should be 
indicated on the invoice*. 
~. f£~J:iminan: Punching and IabuJ.<at .i~ 
Tabulating cards are punched for all of the invoices 
received in the Tabulating Department. After the cards have 
been verified against the invoices, the discounts may be 
computed in the Multiplying Punch and the discount and the 
net amount of the invoices may be punched automatically in 
the cards. 
* 38, p. 258 
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The accounts payable cards should be separated 
and sorted to prepare the Invoice Register. The register 
is a permanent record of all invoices received. A copy of 
the Invoice Register should be sent to the Purchasing 
Department. The register is particularly valuable as a 
source for ready reference when vendors contact the company 
concerning outstanding invoices. The Invoice Register 
should be designed to provide the following information: 
1. Vendor's name and code number. 
2. Purchase order number. 
3. Invoice nuraber and date. 
4. Gross amount of each invoice. 
5. Net amount of each invoice. 
After the Invoice Register has been prepared the 
cards are usually sorted by due dates and tabulated to secure 
the Remittance Statement. This statement summarizes the 
total monies due and payable for each day. The amount due 
for a particular day is posted in a control book under the 
proper date. The invoices due on a specific day may be 
received on several days and it is often necessary to make 
several postings in the control book to secure the total 
pa~ents due on a specific day. 
A few days before the due date the Treasurer can 
be advised by a form note of the total monies to be paid as 
advance notification of the cash requirements for a particular 
date. The committment Statement serves as a valuable control 
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device to facilitate the prompt payment of invoices, to 
control cash expenditures and to insure the taking of cash 
discounts. 
§. Remi tt.§:~ Stat~ts ~ill! Pay Warr..g,nts 
On the due date or in some cases on the previous 
day, the "accounts payable cards" should be pulled from the 
files and sorted by vendors. A Remittance Statement with 
complete details concerning each invoice may be listed 
automatically on the Electric Accounting Machine. The 
Remittance Statement will list the number, the date, the 
gross amount, the discount and the net amount for each 
invoice marked for payment. 
Checks may be prepared automatically by accounting 
machines or the checks may be issued by the Treasurer for the 
net amount of the statement and mailed with the Remittance 
Statement to the vendor. The pay warrants are often designed 
as a single form combining the Remittance Statement and the 
check separable by a perforable line. 
146 
Remittance Statements and pay warrant forms are 
customarily prepared in duplicate so that a copy of all 
payments to vendors is available for the Accounting Department 
records. By filing these with the invoices complete details 
of all payments are available for audit and reference purposes. 
f. Punched Card Checks 
The use of punched cards as checks has increased 
rapidly, particularly in installations with a great volume 
, 
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- I CHECK NO . DATE ABBO TT SUi=' 0 L Y co 1 1 1 7 9 5lo 11 I 
1 2 G 2 'N H UD SO N S T I 
N~W YOR K 1 8 N y 
_j I 
-
I 
I 
IN VOICE GROSS DI SC OUNT NET I REFERENCE I VENDOR 
R DATE AM OUNT AMO UNT AM OUNT I NO. NUMIIER 
I : I I 
8 4 1 6 7 4 :0 0 I 6 7 4 :0 0 I 1 6 1 5 1 1 1 7 9 
I I 
4 2 1 1 5 I 3 11 
I I 0 8 17 8 8 1 5 5 !6 0 8 1 3 4 0 1 1 1 7 9 I I I I I I 
I I I I 
I I 
I 
I I I I 
I 
I I I I 
I I I 
I I I I 
I I 
I I I I I I I I I I 
I I I I I I ! : I I 
I I CH ECK AMOUNT 
I I I I 
I I 8 2 9 16 0 I I 
EXHIBIT NO. 35 
of disbursements. The card check performs a double function 
in that it is accepted as an authentic means of payment and 
it also serves to prepare the various records required by 
the treasurer in connection with check payments.* Card checks 
simplify the record-keeping problem of the treasurer. A few 
of the advantages are listed below: 
1. Check Registers can be prepared automatically 
on Electric Accounting Machines from punched card checks. 
The register and the checks must be in complete agreement. 
2. The eards can be listed in the sequence in 
which they are returned from the bank and totalled to verify 
the bank's computations. 
3. The checks may be sorted by check number 
sequence for reconciliation purposes. 
4. If duplicate cards are prepared the returned 
checks can be combined with the duplicates in the file, and 
then sorted by check number and listed in parallel columns 
to identify the outstanding checks. 
5. The original and duplicate checks may be 
collated so that duplicate checks without a matching original 
card will be deposited in the reject pocket. These cards may 
be listed on a report to provide a record of all outstanding 
checks. 
g. Re2ori§ fQr Purchasing ang AcQQuntigg Control 
The "accounts payable cards" and the "payables 
* 6, Sect. 22, p. 10 
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distributi on cards" provide all of the essential data 
necessary to issue the various reports and entries required 
for pur chasing and accounting control. 
Cards covering all of the purchases paid for in 
the period may be sorted and summarized to provide a complete 
classification of the kinds of material purchased. Another 
valuable report to assist the Purchasing Agent in obtaining 
bet t er quantity discounts is the Purchase Analysis Report~ 
This report will provide comparative figures concerning 
purchases made from each vendor. Reciprocity Reports listing 
the sales to customers and the purchases from vendors may 
help the sale force to secure new customers and increase 
sales to many regular customers who are also vendors. 
Charges covering material purchases may be 
summarized rapidly at month end and journal entries can be 
prepared automatically for- .direct posting in the General 
Ledger. Details for a variety of special reports and analyses 
cover i ng expense charges, sub-contracting expense, and 
investment charges may be accumulated and summarized for the 
Accounting Department. 
fi. Punched Card Advantages for Accounts ~able Control 
The speed and flexibility of machine methods can 
increase the efficiency of the accounts payable routine in 
firms with a la~ge volume of disbursements. Accurate payments 
may be made rapidly with a maximum of control in a punched 
card installation. More efficient operation may be secured 
149 
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DISTRIBUTION BY ACCOUNTS 
MONTH OF July 193_ 
-· 
SUB ACCOUNT TOTAL 
ACCOUNT A CCOUNT DEBIT AMO UNT C REDIT A MOU NT 
--r- OE81T CRCO IT 1 10 6 01 :2 5 27 1 10 6 05 48 00 
1 106 06 20 00 
1 10 6 15 '1 95 
522 
1 1P7 01 2 1 50 I 
1 10 7 02 45 85 
5 0!15 
1 10 7 04 25 8 0 
GENERAL LEDGER 
ACCOUNT N o . 26 1 . NAME Maintenance 
ACCOUNT I VOUC HER KI~O AM OUNT DEBI T AMOUNT CRED IT OI, LANCE r-MONTH NUMBER NUMB ER 
I 5 6 28142 
I -
12 261 1201 3 
12 261 I 125 0 1 I 8 4 1 16 2 12 261 1254 1 I 50067 I 12 261 1258 2 7 4 38 
;1.2 261 I 1265 1 34 7 27 I 
INVO ICE REGISTER 
ENTRY DATE January 26 
L -· ~CE IN VOICE NO . VENDOR VE~~ OO R NO GROSS D I S C O UNT N<T D ATE 
i 
I 
I 
1001 A J HE IIID ERSO N AN D S 0 N S 1 2 6 1 1 1 5 1 ,. s;o o 1 7 50 157 50 
I 
I 
2 5 70 1 00 2 'A ARSHA L L AN 0 S 1.~ I I H c 0 1 3 2 9 1 1 6 2 5 7 !0 0 231 30 I 
10 0 ~ S MITH THOMA S AN 0 co 1 53 4 I 1 10 1 9 312 5 1 9 32 17 319 3 
I 
I 
1 00 4 H A R R Y WO RTH S 0 N S 1712 1 1 1 :i. 1) 15 0 105 9 4 5 
1005 HAHN E JACKSON A NQ K l' R l c 0 1 2 50 1 1 5 2 1 915 0 2 1 19 5 197 55 
1 512 0 1006 u s MAN c 0 1 3 2 1 1 1 5 1 5 zp o 1. 3 6 80 
I 10 0 7 H ER MAN A I L E S A N 0 c 0 I 1 0 2 5 1 2 1 5 1 7 610 0 ajs o 157 50 
10 0 8 WH ITMAN S :A I T H AN D c 0 I 1 54 2 1 1 6 7 15 0 9 2 ·5 0 1 0 l) 0 
1009 CHARLES T C G 0 D c 0 1202 1 1 9 5000 500 4 5 00 
_J.Q1:. 0 JAM ES CORDON AN 0 OAV I S co 1276 1 1 3 7 SJO 0 7 5 .0 67 sg,. 
EXHIBIT NO. 36 
if special agreements can be negotiated with important 
vendors allowing the payment on certain specified dates of 
all the cash discount invoices dated in a particular period. 
This arrangement will permit the consolidation of invoices 
and reduce the number of checks issued. 
Some of the basic advantages of tabulating 
methods for the accounts payable routine are listed below: 
1. Accurate payments can be made since in the 
machine method the calculations are effectively checked 
and controlled. 
2. Prompt payments can be made since the speed 
of the machine permits rapid processing of the invoices. 
3. Complete details can be provided for the 
creditor with a minimum of expense. 
4. Accounting distribution for journal entries 
is available promptly at the end of the period. 
5. Reports required for special purposes can be 
prepared quickly in any form when the data is available on 
the punched cards. 
6. The flexibility of the machine method permits 
the use of punched cards originally prepared for payment 
purposes for other uses such as inventory control and expense 
control. 
7. Regular listings of payments by vendors can be 
prepared periodically to eliminate the necessity for 
subsidiary vendor ledgers. 
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8. The legibility and completeness of the documents 
enables vendors to apply the payments accurately and eliminates 
unnecessary correspondence. 
l· Dividen~ Checks 
In connection with accounts payable payments by 
punched cards, mention should also be made of dividend 
payments by punched card methods when the payments involve 
the preparation of a large number of checks. In an organization 
with a tabulating installation punched card methods are very 
practical for dividend payments, since the amount of payment 
will vary only according to the number of shares held. 
If the Stockholders' Record is maintained on 
punched cards, dividend checks can be prepared entirely 
automatically. The stockholder's name and number and the 
number of shares can be reproduced from the Stockholders' 
Record into the dividend che:icks. The . checks . may be extended 
for the amount of the payment automatically by groups 
. ' 
divided according to the number of shares owned. This 
calculation may be performed on a Gang Punch or each check 
may be extended individually on a Multiplying Punch.* The 
cards should then be interpreted to print the necessary 
information on the face of the checks. 
If the Stockholders' Record is in book or ledger 
form, the checks may be prepared automatically after card 
checks have been manually punched from the records. The 
* 15' p. 20 
cards can be extended automatically on the Gang Punch or 
Multiplying Punch. The card checks may then be interpreted 
to print the amount of the payment and the stockholder's code 
number. The card checks should be sorted in the same order 
as the dividend list and run through an addressing machine 
to print the name and address of each payee.* The cards 
must also be checked to make certain that the stockholder's 
number printed from the address plate and the number printed 
from the punched card is in agreement. 
The use of tabulating methods for making dividend 
payments offers many advantages to companies with a large 
number of stockholders including the speed with which the 
disbursements can be made and the special reports and analyses 
which may be made such as listings of stockholders by the 
number of shares owned, by location, and by type or class of 
stockholder. 
* 15' p. 21 
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X. CONTROL OF SPOILAGE LOSSES AND EXTRA COSTS 
A· Manufacturing Losses Defined 
T~terial and labor input at the established 
standards can be analyzed from the accounting,production 
and inventory records. However, it is just as important 
to analyze the extra costs incurred over and above the 
standard costs. These costs which may generally be classified 
as manufacturing losses consist of spoilage and extra costs. 
The term spoilage refers to the losses incurred in 
scrapping or reworking faulty productive material. Extra 
costs represent the excess over a standard or planned cost 
for material or labor. It includes payments made to employees 
for extra time required to complete operations because the 
material, tools or methods were unsatisfactory. It also 
covers the premiums paid to sub-contractors for work which 
could not be performed in the plant because of overloaded 
facilities and the set-up time on machines. 
~. The Objectives of Manufacturing Loss Control 
With tabulating methods it is possible to set up a 
system whereby such losses can be separated from the standard 
elements of cost. Reports can be issued so that manufacturing 
losses may be studied and controlled. A report of 
manufacturing losses should be designed to achieve the 
following objectives: 
1. It should acquaint management with the magnitude 
154 
and trend of the losses. 
2. It should group the losses in a logical manner 
to show responsibility for control. 
3. It should be available promptly. 
Q.. Manufactu:r:ing Los§ Budg~~§ 
In order to provide a good basis of comparison 
for analysis carefully considered budgets based upon past 
performance and expected performance in the future should 
be prepared. The budgets should be approved by the department 
heads responsible for meeting it. If it is at all practical 
it is well to break down departmental budgets so that each 
section supervisor in the plant knows his required standard 
of performance. 
Although a variety of theoretical bases conceivably 
could be used for computing a budget of manufacturing losses 
the simplest and most common base is direct labor. In other 
cases direct labor less the spoilage labor may be used as the 
base. 
~. Tabuls~ing frocedures 
The preparation ot reports of extra labor, -excess 
cost and setups follow a similar pattern since they flow 
from the same source of data and they can be most effectively 
discussed as a group. 
The labor vouchers should be coded by the shop 
clerks in the factory. All the vouchers covering rework 
operations or extra costs should be stamped "Extra Labor", 
155 
"Excess Cost 11 or "Set up 11 as required; and the cards should 
also be coded in the proper columns if the mark-sensing 
method is used. The codes should be simple, for example in 
a sample code, Code 1 could be used to designate extra labor, 
Code 2 might represent excess cost, and Code 3 might be used 
for setups. 
Extra labor cards may be further coded in another 
column by responsibility. A sample code follows: 
1. Defective material. 
2. Defective workmanship. 
3. Engineering changes. 
4. Planning changes. 
5. Production requirements. 
Excess cost cards may be coded on the card by 
cause such as the following: 
1. Defective tools or fixtures. 
2. Oversize or undersize material. 
3. Over cost estimate or not time studied. 
Set-ups of production machines should be coded 
by machine types for most effective control. A sample code 
follows: 
1. Drill presses. 
2. Punch presses. 
3. Riveting and staking machines. 
156 
When the labor vouchers have been received in the 
Tabulating Department the cards should be punched and processed 
to secure the necessary payroll records. After the payroll 
routines have been completed the cards should be sorted by 
the proper card columns to secure all the extra labor, 
excess cost and set-up cards. In the sorting process they 
may also be sorted for the following to enable all like 
items to be classified together in strict numerical order: 
1. By responsibility, cause and type codes. 
2. By department and section doing. 
3. By drawing numbers for extra labor and excess 
cost cards and by machine number for set-ups. 
A budget card representing the "bogey" or allowance 
may be punched for each section for which a report will be 
prepared. The budget can be calculated by multiplying the 
departmental direct labor by the budgeted percent. 
The Extra Labor Report for each manufacturing 
section may be prepared on a daily basis in sufficient detail 
to provide complete information for immediate control. From 
the information on the card the report for a manufacturing 
section can list: 
1. The section number. 
2. Responsibility. 
3. The drawing number. 
4. The operation number. 
5. The amount of extra labor for each job. 
6. The total extra labor for the manufacturing 
section. 
157 
7. The total budget for the section. 
Sub-totals may also be taken by responsibility 
thus providing the total charges for the various causes of 
extra labor, such as defective workmanship or planning 
changes. 
If summary cards are punched automatically at 
each sub-total, daily reports can also be prepared for 
departmental superintendents showing the following data: 
1. The total charges to extra labor for each 
section by responsibility (cause). 
2. The total charges and the budget for each 
section. 
3. The total charges and the budget for the 
department. 
For the administrative executives a daily report 
may be prepared from the same summary cards. The summary 
cards and budget cards can be collated and the cards tabulated 
to provide the total extra labor charge and the total budget 
for each of the manufacturing departments of the plant. The 
daily summary cards may also be used to provide weekly or 
monthly totals of extra labor charges by sections and by 
departments. 
~he Excess Cost Reports may be prepared for each 
section and each department by methods similar to those used 
in preparing the Extra Labor Reports. Reports can also be 
furnished on a daily basis and consolidated reports provided 
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weekly or monthly from the daily summary cards. The cause of 
each excess cost operation should be indicated and the details 
should be made available to all levels of supervision for 
corrective action. 
The Set-Up Reports can be tabulated in a manner 
similar to the Extra Labor and the Excess Cost reports, The 
report may also be prepared and issued daily with a summary 
report available weekly or monthly. It is customary to list 
machine numbers rather than drawing numbers on the set-up 
report so that attention may be directed to those machines 
requiring an excessive number of set-ups. 
!· Control Qf Sub-Contracting Expense 
In a period of expanding business sub-contracting 
charges frequently represent a significant source of 
manufacturing expense. Sub-contracting charges can be 
obtained from accounts payable distribution records if a key 
or code of some kind is assigned to cover all sub-contracting 
payments. For example if the charge is to Department No. 11 
the symbol 11-2 might be assigned to all sub-contracting 
purchases. 
If a comparison with the standard cost of the 
part is required a set of master cards containing the drawing 
number and the cost of each of the parts to be sub-contracted 
may be maintained in permanent files. This method is usually 
quite satisfactory since relatively few of the parts are 
normally sub-contracted and the master card file need not be 
160 
very extensive. A working set of cards may be reproduced 
from the master set and automatically matched with the 
accounts payable cards representing all of the sub-contracting 
charges during the period. This operation can be performed 
speedily and economically on the Collator. Unmatched cards 
from the reproduced set covering drawing numbers on which no 
billing was received during the period are automatically 
separated from the other cards and they may be discarded. 
The Sub-Contracting Report should provide complete 
details concerning the actual and the planned cost for the 
sub-contracted parts and the amount of variance incurred on 
each part. The report is usually issued monthly although 
weekly or even daily reports may be issued if they are 
required. 
~· ~ Basic Advantages of TaQUlating for Control 
Punched card methods provide a medium for exercising 
a control over direct labor and direct material expenditures 
which is virtually impossible to obtain under any other 
method presently available. The completeness of the data, 
the timeliness of the reports and the automatic preparation 
of a series of reports · for individuals at various levels of 
management are among a few of the outstanding advantages 
which make punched card methods the most effective mechanism 
for providing comparative analyses of performance and for 
· obtaining effective direct labor and direct material control. 
The issuance of regular reports promptly will also help to 
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develop and maintain interest in cost control among the 
members of supervision. 
The facts required for effective cost control are 
economical to obtain in an organization in which the basic 
payroll and accounts payable records are maintained on 
punched cards. Frequent and continual analysis of the 
reports should result in substantial cost reductions by 
pin pointing the areas, processes and operations requiring 
attention. And if the reports are issued promptly corrective 
action may often be taken before the losses become too 
serious and too costly to management. 
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XI. EXPENSE CONTROL 
A· The Importance Qf ~xpense ContrQ! 
Indirect expense represents an appreciable portion 
of the cost of a manufactured product and therefore requires 
a great deal of control. Expense consists chiefly of 
indirect labor, indirect material and fixed charges. While 
the fixed charges are not subject to easy control, they are 
certainly too some extent controllable, and indirect labor 
and material are obviously controllable. 
Effective control requires, first a knowledge of 
what the expense is and why it is incurred, secondly it is 
necessary to know what it should be, and third it is necessary 
to compare the actual expense with what it should be so that 
expense items which are out of line are revealed and action 
can be taken to correct excessive expense. 
~· Securing ~ Data for Control 
If a comprehensive method of . expense control is to 
be secured, it is necessary to obtain the details of all 
expense charges, develop accurate indices or budgets of 
planned expense, and provide comparative reports of actual 
and budgeted expenditures. 
An organization equipped with modern tabulating 
equipment, staffed by men with the technical "know how" is 
able to furnish this kind of information in such a manner 
that variances from the planned schedule are speedily known 
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so that corrective action may be taken. This data may be 
secured from the punched cards as a by-product operation at 
only slight additional cost in a tabulating installation 
in which the payroll and accounts payable records are 
prepared by machine methods. 
The primary requirement for control is the 
establishment of a satisfactory standard or budget. Since 
the methods of determining the amount of the budget will 
be discussed in the section on Sales Forecasts and Budget 
Preparation, it is not necessary to discuss the budget in 
detail here. It is however important to recognize that an 
expense budget is a complex project since most manufacturing 
organizations constantly face the problem of operating at 
varying levels of production. Allowances must be made for 
changes in the character of the products and also for changes 
in general business conditions. 
All operating expenses cannot be classified together 
for budget purposes. An analysis would indicate that some 
expense items may vary in direct proportion to production 
whereas others will vary partially with production and other 
expenses will be almost entirely independent of production 
volume. 
~. The Fixed and Variable Budget 
Many large organizations have more or less 
satisfactorily solved this problem by establishing a fixed 
and variable type of budget for expense items.* The amount 
* 39, p. 274 
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of fixed and variable expense for each account must be 
determined. Some expense accounts such as the salaries 
of the top management or the depreciation are wholly fixed 
for the period. Others such as overtime expense are wholly 
variable. Most expense accounts are a combination of both 
fixed and variable expense. 
If weekly expense reports are to be issued, and 
that is usually the shortest period which can effectively 
be reported, the fixed expense is the weekly fraction of the 
total fixed expense in the annual budget. Since the variable 
expense should vary directly with the volume o~ production, 
the most commonly used base in manufacturing is direct 
labor dollars. The variable factor ~or a particular division 
is multiplied by the direct labor of the division to secure 
the variable expense allowance. Variable expense for the 
administrative or service divisions is usually based on 
total plant direct labor. 
~. Tabulating Procedures for Expense Control 
Since the basic information is already available 
in an integrated tabulating program, the preparation of 
expense reports by machine methods is a comparatively simple 
and inexpensive procedure. For the preparation of the 
weekly labor reports of budgeted and actual expense the 
actual labor charges are secured from summary cards. These 
cards summarize the total charges to each expense account 
for each department. Thus the number of cards required for 
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the budget reports can be reduced to a minimum. Frequently 
100 or more cards representing labor vouchers charged to a 
single account such as inspection operations within one 
department can be summarized on a single card. 
The summary cards are in themselves a by-product 
since these summaries can be punched automatically by the 
Summary Punch while the Electric Accounting Machine is 
listing the detail charges for each operator to support 
the summarized data appearing on the report of the actual 
and budgeted expenses. 
While the actual charges to each expense account 
are being summarized the budget figures may be calculated 
on other equipment. If a master deck of budget cards is 
maintained in permanent files each card in the deck should 
include the department symbol and account number, the fixed 
amount of the budget, and the variable factor in the budget. 
For the preparation of the weekly budget reports 
an identical set of cards may be reproduced automatically 
in the Reproducing Gang Punch. At the same time the direct 
labor for each department may be punched into all the budget 
cards for the respective departments. The plant direct 
labor may be duplicated into the cards for all the service 
and administrative departments. 
The reproduced set of budget cards containing 
the direct labor may be inserted in the Multiplier. This 
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machine will multiply the variable factor by the direct 
labor in the card and add the fixed portion of the budget 
to the computed variable budget to secure the total budget 
allowance for each account within each department. 
~. WeeklY Reports of Indirect Labor 
The completed budget cards and the actual expense 
cards can be merged in the Collator so that for each account 
number within each department there are two cards, a card 
containing the actual expense charges for the period, and 
immediately following is another card with the allowed 
budget for the week. From these cards the weekly Indirect 
Labor and Budget Reports may be prepared on Electric 
Accounting Machines. 
Separate reports should be prepared for each of 
the operating, service and administrative departments. A 
summary report should also be prepared for the plant by 
accounts only. The reports should be designed to print 
the results in some logical sequence such as showing the 
department symbol and account in the first column, in the 
second column the actual charges to each account, in the 
third column the budget for each account, and in the fourth 
column the over or under realization of the budget for each 
account. For those accounts in which the budget exceeds 
the charges the over realization may be indicated by the 
use of a special symbol next to the amount of over realization. 
Supplementary reports may also be prepared to 
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/ 
SHU"T._ .. ~_O, 3 G(NEIIAL MANUYACTURING COMPANY 
INDIRECT LABOR 
J~~~/ CLASSIFIED BY ACCOUNTS AND DEPARTMENTS 
ACCOUNT No. ACCOUNT NAM E ~ DEPT. HOUIIS AMOUNT 
~ 11 SUPERV I S I 0 N 
2 1 1 1 640 88 00 
211 2 640 88 96 
2 1 1 3 640 1 0 2. 4 0 
211 4 640 99 20 
211 1 2 64 0 9120 
211 1 4 6 4' 0 10 560 
211 1 6 640 9 760 
2 11 23 6 4;0 9 28 0 
2 1 1 26 640 91 :2 0 
2 11 28 6 4;0 8800 
211 4 0 3 2 '0 5 4'4 0 
211 4 1 3 2 '0 4800 
211 43 320 4 1 '6 0 
211 45 2 4;0 3 7" 2 0 
7600 112616• 
212 SET UP 
212 1 64 0 7 3 '6 0 
212 2 3 20 4 o·o o 
212 3 64 0 8320 
212 
-4 64 0 9 92 0 
212 1 2 32 0 4000 
212 1 4 320 4320 
21 2 1 6 32 0 4000 
3 2 00 41920• 
221 ACCO UNTANT 
2 2 1 4 0 32 0 5 -4 '4 0 
3 20 5 4 '4 0. 
: 
222 T IMEKEEPER 
222 4 0 960 1 4 7'2 0 
960 1 4 7 '2 0. 
223 SECRET A R.Y 
223 4 0 320 4800 
3 2 :o 4 8 ,0 0. 
224 STEN OGRA PHE R 
224 4 0 320 5 2 !8 0 
32 0 52 'a o • 
: 
225 CLERK 
225 4 0 6 4 -0 912 0 
640 91!20• 
EXHIBIT NO. 39 
substantiate and provide the necessary details to make an 
analysis of those accounts in which the charges exceed the 
budget. If it is considered desirable the supplementary 
reports can be in the form of a detailed listing of the 
charges by each employee to each of the accounts included 
in the weekly Indirect Labor and Budget Report. These 
supplementary reports should be distributed to the users 
with the regular budget reports. 
~. Expense Mate~lg! Report~ 
While the Indirect Material and Budget Report 
may cover a period as short as one week it is more common 
to use the month as a base period for the reports. The use 
of a month as a base period reduces the fluctuations which 
can be expected in weekly reports due to large payments in 
some weeks and small payments in others. For example the 
net payments on which no ca9h discount may be taken are 
usually made at the end of the month and invoices for many 
basic raw materials are often paid on the tenth and twenty 
fifth of each month to obtain the cash discounts. 
Most of the basic information which will normally 
be required for accounting purposes, that is for journal 
entry and ledger posting, is the identical data which will 
be required for the preparation of the actual and budget 
reports. These charges should be accumulated by department 
and by account within each department from the tabulated 
source material available on punched card records. These 
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sources include accounts payable vouchers, stock orders and 
other material transfers within the plant. All the punched 
cards covering material charges should be sorted together. 
The source of the material charge may be indicated by a 
code punched in the card. For example accounts payable 
vouchers may be code 1 and stock orders could be code 2. 
A detailed listing can be prepared from the cards 
which have been sorted first by department, second by account, 
and third by source, and a summary card can be automatically 
punched for the total charge to each account for each 
department. 
The calculation of a material expense budget is 
similar to the preparation of the indirect labor budget 
report. A working set of budget cards containing the fixed 
and variable budgets may be automatically reproduced from 
the master deck. The variable portion of the budget can be 
calculated on the Multiplier and the fixed amount added to 
the variable to secure in one operation the total budget 
for the period. 
The Indirect Material and Budget Reports may be 
prepared in the same manner as the weekly Indirect Labor 
and Budget Reports. After the working set of budget cards 
and the cards containing the actual expense charges for the 
period have been merged in the Collator the reports can be 
prepared automatically on Electric Accounting Machines. 
Separate reports should be prepared for each of 
172 
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the operating, service and administrative departments and 
a consolidated report by accounts for the plant should also 
be prepared. The reports issued should be designed to 
include in a logical sequence the actual indirect material 
charges, the budget and the amount of over or under realization 
of the budget for each of the accounts. 
If the Indirect Material and Budget Reports are 
to be used as might be expected in an active progressive 
organization any exceptional variations from the budget will 
require investigation. A supplementary report of expense 
material charges can be frequently furnished in more detail 
for analysis and control. 
In some cases the report may be simply a listing 
within each account of the source of the charges. This is 
the basic listing from which the summary cards were prepared 
and it is available at no additional cost. In other cases 
an even more detailed listing may be prepared showing for 
every voucher and stock order the amount of the charge and 
the account charged. 
~. Year 1Q Date ferformance Dat~ 
Year to date records of performance may be included 
on the reports. If summary cards are cut when the final 
reports are being prepared for the first period, these cards 
can be collated with the cards being used for the next report 
and year-to-date totals can be secured automatically.* 
* 6, Sect. 22, p. 20 
The cumulative summary cards cut at the time the reports 
are run can be filed and used in the preparation of future 
reports. 
Comparative performance records of prior periods 
such as the year to date figures for last year for the same 
period may be included in the reports if the summary cards 
for prior periods are kept in a permanent file. 
ll· Distribution and ~ of the Reports ~ ~Qense Reduction 
174 
If the management is desirous of securing active 
expense control, then plans must be followed, accomplishments 
must be checked, and failures must by analyzed. The tabulating 
method provides effective tools with which to achieve the 
desired aims. The tabulated reports call attention to 
variances from established allowances and it provides the 
details to indicate the specific areas or processes requiring 
attention. 
Because of the relatively short time required to 
prepare this information by machine the reports may often 
be issued within a few days after the close of a period. The 
tabulated reports can provide supervision with all of the 
data necessary to take prompt corrective action. The 
Tabulating Department should make certain that these reports 
are issued regularly and promptly to insure effective action. 
The departmental reports shouid be issued to the various 
department superintendents in sufficient time for them to 
review and discuss with their section supervisors at their 
regular weekly meetings. 
A complete set of reports should be available for 
the administrative officers of the organization and another 
set of reports should be forwarded to the budgetary control 
group for active following and control of variances from 
the budgeted allowances. 
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XII. CUSTOMER BILLING AND SALES ACCOUNTING 
A· General Requirements for Customer Billing 
The application of the punched card method for 
sales analyses gained favor almost immediately after its 
introduction for business use. The machines provided a 
method for securing detailed information covering all the 
facts pertaining to sales activity. Until the development 
of alphabetic equipment however, it was not possible to 
effectively apply tabulating equipment to the complete 
process of recording all the facts, billing the customer, 
and providing complete details for accounting control and 
sales analyses. 
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Most billing by industry covers the billing of a 
manufactured article or commodity. Commodity billing includes 
the preparation of invoices for both stock and special items. 
A distinction should also be made between internal and 
external billing. Since the internal bill is to a warehouse 
or district office of the organization it can be simple in 
form and it may readily be altered to secure the maximum 
speed and efficiency from the tabulating equipment. 
External billing to customers is less flexible 
because of the need to follow standard invoice forms which 
require the presentation of the billing information in a 
prescribed manner. Under this routine the essential 
information to be printed during the process of billing is 
standard and consists of the following: 
1. Name and address charged. 
2. Name and address shipped to. 
3. Miscellaneous identifying information and 
transaction data. 
4. Items billed and selling prices. 
5. Supplementary additions and deductions with 
the final net amount. 
The form and kind of invoice forwarded represent 
an important factor in the development and maintenance of 
good customer relations. It is imperative therefore to 
devote considerable time and effort to the appearance of 
the invoice. The design of the invoice, the appearance of 
the printed matter, and the spacing of the data, all require 
close attention so that a clear, neat, well spaced invoice 
is presented to the customer. Some suggestions as to method 
are made in a later section of the chapter. 
:§.. Origin .Q!: ~ Detail Cards for Billin,& 
There are several methods for securing the detail 
sales cards in the billing routine. In the current punching 
method the detail cards are completely punched from the 
source record when the material is ready for shipment or 
has been shipped.* This method is advantageous in those 
cases when the commodities to be billed are special and the 
volume of transactions is small. 
* 10, P• 17 
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In the reservoir file method all of the pertinent 
information pertaining to the article such as the description, 
the sales class, the selling and the cost may be pre-punched. 
This method is used by many of the firms manufacturing a 
standard type of product. I£ the same quantities recur 
frequently in billing it is possible to include in the 
files pre-punched cards for the various quantities shipped. 
If the cards contain pre-punched quantities, it is possible 
to have the total price, the discount rate, the net amount 
of sales and the full cost pre-punched automatically thus 
reducing the amount of key punching to a minimum.* The 
outstanding advantages of the reservoir file method are: 
1. Prepunching is done automatically in large 
groups from a carefully checked master card. No individual 
verification of the cards is required. 
2. Coding of individual documents or cards is 
eliminated. 
3. Individual pricing and extending is eliminated. 
4. The time required for actual billing is reduced, 
thus helping to eliminate peak loads at busy periods. 
5. Additional information for sales and cost 
analysis can be prepunched assuring accuracy at a minimum 
cost. 
~. The Order and InYQice System for 
~h~ Preparation 2f Billing Details 
* 6, Sect. 22, p. 22 
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It is usually advisible to incorporate the 
customers' orders into the billing routine at the earliest 
possible point, namely upon receipt of the customers' orders 
and to use the single set of cards to tabulate both the 
internal or shipping orders and subsequently the invoices. 
As the customers' orders are received the detail cards and 
all other cards are selected from the file for the standard 
products. Cards may be key punched and verified for special 
products to be manufactured. 
The punched cards should be tabulated to produce 
the necessary internal orders. Orders for stock items may 
be forwarded directly to the Central Warehousing Division 
to prepare the material for shipment. Orders for special 
products should be forwarded to the Production Department 
as authority to manufacture the product. 
When the shipment has been made or the assembly 
completed and tested, the Shipping Department's copy of the 
order should be sent to the Billing Station to invoice the 
material. Any changes in the quantity or the description 
of the items actually shipped should be noted on the order. 
When the shipping copy of the order is received the 
corresponding cards are removed from the file and checked 
against the order. Any changes in the material or quantity 
should be incorporated in the cards. The name cards and 
other identifying cards must then be pulled from the file 
and sorted with the detail cards. The finished invoices can 
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then be prepared automatically on the Electric Accounting 
Machines and distributed in accordance with the requirements. 
~. Distribution of the Invoices 
In a large firm multiple copies of the invoices 
are usually required in accordance with the specific 
requirements of the firm. The following list indicates 
some of the common users of copies of external invoices: 
1. Customer copies in duplicate or triplicate 
as required. 
2. District Collection Office copy. 
3. Accounting Department copy. 
4. Cost Department copy. 
5. Sales Register copy. 
The following is a suggested distribution list 
fo r internal invoices covering shipments to the firm's 
warehouses. 
1. Warehouse copy. 
2. Accounting Department copy. 
3. Cost Department copy. 
4. Warehouse Register file copy. 
The order and invoice system is used by many of 
the larger manufacturers as the most complete and flexible 
method of billing. The following list is a sunrrnary of some 
of the major advantages: 
1. The order and invoice are in complete agreement 
since they are prepared from the same set of cards. 
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2. The double function of the cards for the 
preparation of orders and invoices increases the economy 
of their use. 
3. Invoices are issued promptly since the 
elimination of punching at the time of shipment tends to 
prevent the building of back-logs at peak periods.* 
~. Name and Addr~ Cards 
A permanent file of name and address cards may be 
maintained in sequence for all customers by customer code 
numbers. This file can be kept up to date by inserting 
cards for new accounts, removing the cards for inactive 
accounts, and all name and address changes are made currently. 
This operation may be performed speedily and accurately on 
the Collator. In older systems the name and address required 
three cards controlled by the customer code. The newest 
Accounting Machine (Type 407) is designed to record a complete 
name and address on a single card and to print the data on 
three lines. 
The name and address cards should be pulled from 
the files, checked by the customer code number with the 
detail cards and placed in the Electric Accounting Machine 
to prepare the necessary invoices. A control symbol is 
usually punched in some column of the cards so that after 
the invoices have been prepared, the name and address cards 
can be separated from the detail cards and returned to the 
* 10, p. 7 
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permanent file. 
E· Transaction and Shippin~ Data Cards 
These cards contain the specific information 
pertaining to the particular transaction. Items such as 
invoice number and date, customer's order number, salesman's 
number, and shipping terms are usually recorded on this 
card. The card is generally key punched at the time of 
shipment on the basis of the information recorded on the 
Shipping Department's copy of the order. The invoice number 
is usually assigned at this time and a record of the 
customer's number is posted against it in the log book or 
register. 
If the transaction cards are not to be. used 
immediately they may be filed directly behind the name and 
address cards to avoid an unnecessary "pulling" operation 
when the invoices are prepared at the time of shipment. 
Q. Customer Code Cards 
This file is a permanent file of master cards 
maintained in sequence by customer code number. These 
cards are used as master cards in the Automatic Duplicating 
Punch to punch common customer information automatically in 
the detail cards. The cards contain data covering the 
customer's trade classification, discount rate, customer's 
code number and also certain information which may not be 
punched in the detail cards, but which is valuable for 
analytic purposes, such as the customer's credit rating. 
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\ The use of these cards permits the reproducing of most of 
the required information on the detail cards at high speed 
without resorting to manual key punching methods. 
fi. Discounts 
Discounts may be computed automatically on the 
detail cards by the Multiplying Punch and the total amount 
of discount and the net amount of the invoice printed at 
the foot of the bill. If the total amount of the discount 
and the net amount of the invoice are required, it is possible 
to make the computation on the Electric Accounting Machine by 
a process of multiple addition and counter rolling. 
If it is considered desirable, the gross amount, 
discount and net amount can be shown for each of the items 
on the invoice by wiring the Multiplying Punch so that all 
of the calculations are made and punched in each of the 
detail cards. 
!,. The Operation Sequence for Inv.Qlli f1:itparation 
After all the necessary calculations have been 
made the completed cards should be sorted in the proper 
order for printing the invoices on the Electric Accounting 
.  
M~chine. The cards should normally be sorted in the 
following order: 
1. Name and address card. 
2. Identification and transaction card. 
3. Detail cards. 
4. Any supplementary cards. 
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When the cards have been sorted they may be 
inserted in the Electric Accounting Machine to print the 
invoice. All the necessary additions and deductions will 
be performed automatically by the Electric Accounting 
Machine. 
After the invoices have been printed the cards 
may be separated quickly by a selective sorting process. 
The name and address cards should be returned to the permanent 
file to be used later for the preparation of other invoices. 
The detail and supplementary cards are retained to be used 
for a variety of accounting and sales analysis reports. The 
cards may also be used to prepare automatically the journal 
entries affecting the sales and cost of sales accounts. 
l· Automatic Continuous Form Feed Metho~ 
For most billing procedures, the invoices are 
prepared on continuous folded forms, attached to each other 
by horizontal lines of perforations. By means of the 
automatic continuous form feed device each set is fed into 
printing position automatically without any hand manipulation 
of the forms being required. As each form is printed it is 
automatically ejected to a shelf or attachment provided for 
the forms and at the same time another blank form moves into 
printing position. The carbons are removed automatically 
from between the copies of the invoice. 
The use of continuous form methods in conjunction 
with the Automatic Carriage have done much to popularize the 
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punched card method by eliminating much of the unproductive 
manual handling operations, and providing completely 
automatic control so that the operator's major function is 
providing cards and forms for the machine. Thus the operator 
can be handling several other machines or performing 
preliminary sorting operations while the invoices are being 
prepared. 
K· Invoice Spacing and Form Design 
The printing on the invoice must be spaced so as 
to conform with the printed invoice form. Spacing will 
normally be required between the name and address card and 
the miscellaneous transaction card and the detail cards. The 
invoice should be automatically ejected from the machine. 
Spacing and automatic ejection is controlled by 
the Automatic Carriage which is a line finding device which 
can be attached to the machine. The spacing of the form is 
usually accomplished by settings in the carriage or sometimes 
by significant control punches in the cards. Automatic 
ejection occurs whenever there is a change in the customer 
code number. 
The form of the invoices particularly with regard 
to the spacing of the items on the invoice requires 
considerable study if the invoice is to be neat and legible 
in appearance. Some of the more important principles of 
form design are listed below: 
1. The vertical spacing between the name and 
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address section and the indentifying data, and also between 
the identifying data and the detail items should correspond 
with the selected method of spacing required by the Electric 
Accounting Machine between these types of cards.* 
2. The horizontal space assigned to the various 
columns on the body of the invoice should provide space for 
the maximum number of characters to be printed in each column. 
3. The information to be printed from the various 
print banks and counters of the machine should be assigned 
sufficient printing space. 
4. If the Cost Department's and the Accounting 
Department's copies of the invoices are designed to extend 
in width beyond the remaining copies it is possible to 
print confidential cost information on the extended portion 
of the cost and accounting copies, and the cost data may be 
omitted from the remaining copies. 
5. Copies may be more readily identified if 
different colored paper forms are used to identify the 
various copies. 
~. Applications of the Detail Card~ 
Detailed information covering all phases of sales 
activity can be secured economically from the detail billing 
cards for effective control and evaluation of sales policies. 
The formulation of sound management policies require a 
detailed knowledge of the gross profit by lines of product. 
* 10, P• 20 
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EXHIBIT NO. 42 
Low revenue or loss items must be located promptly. Sales 
performance must be analyzed and sales effort must be directed 
to those areas which will increase the volume of business and 
the profit to the firm. Some of the reports which may be 
prepared from the sales analysis and the transaction cards 
are listed below: 
1. Sales and Gross Profit by Commodity. 
2. Sales and Gross Profit by Customer. 
3. Geographic Analysis of Sales. 
4. Sales by Branch. 
5. Accounts Receivable records. 
6. Orders Received Report. 
7. Analysis of Transportation Expense. 
8. Salesman's Commission Statement. 
9. Journal entries for sales and costs. 
10. Inventory credits for shipments. 
11. Sales and Budget Report. 
M· Sales Reports 
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The sales reports must be issued promptly if 
management is to be able to control sales policies effectively. 
For management the two most important reports for control 
purposes are the Sales and Gross Profit Report and the Sales 
Budget Report. Machine methods permit the compilation of 
the data and the issuance of the reports promptly at the 
close of the period. 
The Sales and Gross Profit Report may be prepared 
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from the detail sales analysis cards which have been sorted 
by sales classes. After the cards have been sorted the 
cards may be tabulated to prepare a report listing the total 
sales, cost and gross margins for each sales class.* The 
sales classes under the responsibility of a single sales 
group should be consolidated and listed on a single report. 
The Sales Budget Report may be prepared from the 
detail sales analysis cards and a working set of budget cards 
reproduced from the set of master budget cards maintained in 
a permanent file. The sales analysis and budget cards may be 
collated and a report of the sales and budget may be prepared 
on the Electric Accounting Machine from the cards. The 
report should include the actual sales, the budget and the 
over or under realization for each of the sales classes. The 
value of the Sales Budget Report may be increased considerably 
by the inclusion of year-to-date figures on the report. 
* 44, p. 331 
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XIII. SALES FORECASTS AND BUDGET PREPARATION 
A· Forecasts and Bud~ts !g Manufacturing 
The complex structure of modern large scale 
industrial enterprises requires comprehensive, accur ate 
and detailed budgets to control and coordinate all the 
elements of the business. There is no place in modern 
business for hi t or miss forecasts based upon generalized 
e stimates.* The experiences of the past, the conditions of 
the present and the reasonable predications of the future 
must be intelligently coordinated to provide definite 
objectives and standards to guide future operations. 
~. Bas!£ Advantages of the Machine Method 
The punched cards provide an ideal medium for 
preparing the budgets and forecasts with a minimum of ef fort. 
The records and data incorporated on punched cards may be 
arranged and presented in report form in a great variety of 
ways to provide the basic figure facts needed to establish 
standards of performance. Automatic machine methods provide 
the budgeting group with an opportunity to secure quickly 
valuable operating data which will permit the making of 
intelligent projections into the future. 
The use of automatic machines will also reduce 
the clerical time required in the preparation of the budgets. 
High speed equipment will often make in a matter of minutes 
* 45, p. 551 
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many of the laborious calculations and computations which 
would take hours under manual methods. 
Q. Orders Reeei!~ Budgets 
The Orders Received Budgets is important as a 
basis for the development of long range programs, for the 
direction of sales efforts and for planning investment 
expenditures. A worthwhile Orders Received Budget requires 
the cooperation of the sale personnel in the office and in 
the field. 
If the combined efforts of all the sales personnel 
are to be effectively directed, a number of special reports 
and analyses should be prepared and distributed to the sales 
force and to the accounting personnel in the district offices. 
The following is a list of some of the significant reports 
which may be provided. 
1. Geographic Analyses of Orders Received. 
2. Orders Received by Districts. 
3. Sales Activity by Districts. 
4. Orders Received by Customers. 
5. Orders Received by Products. 
The preliminary budgets should be prepared in the 
districts and forwarded to the Sales Manager for review and 
revision. Copies of the accepted Orders Received Budgets 
should be returned to the district offices. 
~. Sales Forecasts 
The Sales Forecast is undoubtedly the most important 
194 
budget prepared in business. All of the firm's operations 
and expenditures are based directly upon anticipated sales. 
A great deal of effort must be devoted the preparation of 
an accurate budget of sales activity. General business 
conditions must be analyzed, the market for the products 
must be carefully studied and the effects of new products 
and devices on the marke~ must be determined. Any relevant 
information concerning business conditions should be forwarded 
to all sales personnel who must make estimates of the 
anticipated sales. 
Special reports and analyses should be prepared 
from the punched card records for the sales and accounting 
personnel in the home office and in the field. The following 
is a list of suggested reports which may be prepared: 
1. Geographic Analyses of Sales. 
2. Sales by Districts. 
3. Sales by Customers. 
4. Sales by Products. 
5. Sales Activity Records. 
The preliminary budgets should be prepared in the 
districts and forwarded to the Sales Manager for approval. 
The Sales Forecasts should be reviewed by the administrative 
executives, the Production Manager and the Sales Manager and 
the necessary revisions should be made.* 
* 1, p. 29 
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When the Sales Forecast has been reviewed and 
accepted the details should be forwarded to the Tabulating 
Department to punch a set of master budget cards. Copies 
of the accepted forecasts can be prepared automatically on 
the Electric Accounting Machines and forwarded to the sales 
and accounting personnel in the home office and the district 
offices. The master budget cards should be maintained in a 
permanent fife in the Tabulating Department to be used for 
196 
the preparation of monthly Sales and Budget Comparison Reports. 
~. Direct Labor ~ Direct Material Budgets 
The Direct Labor and the Direct Material Budgets 
are based primarily upon the out-put required to meet the 
Sales Forecasts. These budgets may be prepared rapidly and 
economically by the use of the Sales Forecasts. The actual 
out-put in units can be posted on a copy of the Sales 
Forecast. The direct labor and direct material may also be 
posted on the Sales Forecast by the Cost Department. The 
manufacturing out-put may also be divided into the anticipated 
monthly shipments. 
From the information provided on the copy of the 
Sales Forecast the Tabulating Department can punch and extend 
cards for the direct labor and direct material to be required. 
The cards may be summarized, sorted and tabulated to provide 
the budgeted direct labor and direct material load by 
departments and by months for the entire year. 
Copies of the Direct Labor Budgets and the Direct 
Material Budgets may be prepared automatically on Electric 
Accounting Machines for all departmental superintendents. 
The administrative executives and the Production Manager 
should be provided with copies of all of the departmental 
budgets issued and a consolidated budget covering the total 
direct labor and direct material requirements for all 
departments. 
[. Spoilage Losses and Extra Costs 
With punched card records the essential historical 
data covering spoilages losses and extra costs i n previous 
periods can be made available to departmental superintendents 
and cost supervisors. Special reports and summaries to aid 
i n the preparation of the budgets may be secured economically. 
Ratios and comparative data can be rapidly calculated and 
summarized by automatic methods. For most effective control 
the Spoilage and Extra Costs Budgets are usually expressed as 
percentages of direct labor and direct material. 
The percentages to be used for the budgeted period 
may be determined from an analysis of the special reports 
provided,covering previous periods and also by a study, the 
expected direct labor and direct ma~erial expenditures in 
the budgeted period. The approved percentages to be used 
for the Spoilage Losses and Excess Cost Budgets may be 
posted on copies of the Direct Labor and Direct Material 
Budgets and forwarded to the Tabulating Department. 
Cards may be · punched containing the budgeted 
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percentages for all classes of products. These cards should 
be maintained in a permanent file in the Tabulating Department 
to be used in the preparation of the regular Extra Labor, 
Excess Cost, Set-Up and Sub-Contracting Reports. 
The budgets for regular reports to be issued may 
be computed automatically by multiplying the budgeted 
percentage by the direct labor or the direct material for 
the period. The budget in dollars is frequently printed in 
a column adjoining the actual charges. The variance between 
the actual charges and the budget may also be calculated and 
printed automatically. 
Copies of the approved budgets including the 
budgeted percentages and the anticipated budgets in dollars 
may be prepared automatically from the master cards. Copies 
of the budgets should be forwarded to the administrative 
executives, departmental superintendents, cost supervisors 
and spoilage control representatives. 
Q. The Purpose of ~xpense Budgets 
198 
Manufacturing expense includes the cost of all 
services, materials and facilities used to expedite, control 
and increase actual production. Manufacturing expense must 
maintain a reasonable relationship to the volume of production 
since the expense may be justified only by the existence or 
anticipation of a certain volume of production. The Expense 
Budget is the tool by which the manufacturing expense may be 
controlled and directed. 
In most manufacturing enterprises the most 
practical index of production volume is direct labor dollars. 
In some cases in which the output is some common unit such as 
gallons or tons the unit of output may be used as the base. 
The fixed and variable budget is a device designed to provide 
a schedule of expense for all levels of production which will 
in combination with the other elements of cost yield the 
minimum total cost of production. It is designed to provide 
an expense budget which will provide adequate service 
consistent with quality requirements at a minimum cost in 
time and money.* 
~. Prenaration of the Expense Budget 
The expenses for each of the manufacturing, 
administrative and service departments should be determined 
separately. The expense should be budgeted for each of the 
expense accounts within each department. Actual and budget 
reports issued for previous periods should be analyzed and 
compared. Special reports may also be prepared to establish 
accurate standards of performance. A comparative report 
showing the actual expense and the amount and ratio of the 
expense for earlier periods may be prepared. This tabulation 
should also include the planned direct labor for the budgeted 
period. 
The anticipated expense by accounts for the budgeted 
* 42, p. 567 
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period may be determined on a ratio or an actual basis after 
an analysis has been made of the past performance and the 
budgeted direct labor. If the ratio method is used new 
percentages may be determined and the total expense by 
accounts can be calculated automatically by multiplying the 
budgeted percentages by the budgeted direct labor. The 
total expense by accounts may also be determined on an 
actual basis in dollars by an analysis of the actual 
requirements and expected expenditures for each of the 
accounts to be budgeted. 
I· ~ Fixed and Variable Expen~e Budget 
The total expense to be budgeted may conveniently 
be divided between fixed and variable expense for control 
purposes. The fixed expense covers those portions of the 
Expense Budget which do not vary significantly with the 
volume of production. For budget purposes it is expressed 
in dollars only. The variable portion of the budget is 
designed to cover those expenses which can be expected to 
vary directly with the volume of production. An account 
such as overtime for shop employees is entirely variable 
and should vary directly with production. The variable is 
usually expressed as a percentage of direct labor. 
Some accounts are entirely fixed and others are 
entirely variable. Most accounts are a combination of both 
fixed and variable expense, that is a certain portion of the 
expense will remain almost constant over a normal range of 
200 
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operation and the rest of the expense in the account will 
vary in accordance with the volume of production. 
The budget group can distribute the total expense 
between fixed and variable expense by the use of a simple 
mathematical formula or by the use of charts. 
l· Automatic Calculation of the Fixed and Variable Budget 
The Tabulating Department can relieve the budgeting 
group of much of the tedious work required when the budgets 
are prepared by manual methods. The speed of the tabulating 
equipment also enables the budgeting group to secure accurate 
figure facts concerning many expense charges which must 
usually be estimated under manual methods due to the time 
required to obtain the data. 
In a tabulating set-up cards may be punched for the 
total expense budgeted for each account. These cards may be 
interpreted to print on each card the department symbol, the 
account number and the total budgeted expense for the account. 
The fixed amount of expense should be written on the cards. 
If the mark-sensing process is used the amount of fixed 
expense may be gang punched automatically into the cards 
otherwise the fixed must be punched into the cards by key 
punch operators. 
The variable amounts and the variable factors can 
202 
be determined automatically on the Multiplying Punch or the 
Electronics Multiplier. The budgeted direct labor should be 
gang punched into the cards in some free field. The Multiplying 
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Punch can be wired to make the following computations: 
1. The total expense can be subtracted from the 
total fixed expense to secure the variable budget in dollars. 
2. The variable amount in the budget can be 
divided by the budgeted direct labor to secure the variable 
percentage. 
3. The total fixed expense may be divided by 52 
to secure the weekly fixed budget. 
When all the calculations have been made the cards 
should be interpreted again to print the weekly fixed amount 
and the variable percentage in the cards. Tabulations of 
the proposed budgets should be prepared and forwarded to 
management and departmental executives for review. Any 
changes which are required may be made in the cards and the 
tabulations should be rerun to provide a record of the 
approved budgets for the interested executives. 
The cards should be retained in a permanent file 
to serve as master cards for the preparation of the weekly 
Indirect Labor Reports and the monthly Indirect Material 
Reports. 
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ill• PROPERTY RECORDS 
!· Th~ Importance of Propertx Records 
In manufacturing concerns and especially among the 
companies owning their own plants, the investment in 
manufacturing plant accounts represents a large part of the 
total investment. Under modern machine methods of production 
fixed assets are becoming an increasingly important factor 
on the balance sheet. The fixed assets are usually the 
largest single type of asset in a manufacturing organization 
frequently approximating one half of the total assets. 
The manufacturing plant investment includes the 
facilities and implements by which the processes of 
manufacturing are carried on. The fixed assets usually 
include the land and buildings owned, the machines, tools, 
fixtures and dies required. The manufacturing plant accounts 
also cover office furni tu.re, shop furniture, conveyor 
equipment, ovens and furnaces. 
Semi-durable tools and equipment such as test 
instruments and electrically operated tools are usually 
included as fixed assets because of their value and 
relatively long life. Nondurable tools, such as hammers 
and files are not normally considered as fixed assets. They 
are usually charged off directly to expense because of their 
easy destructibility and their relatively short life which 
is usually not much longer than the fiscal period. 
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Since capital invested in manufacturing plant is 
normally inaccessable over long periods of time, it can be 
liquidated only at considerable financial sacrifice. The 
mere possession of these facilities results in substantial 
expense charges. The cost of the equipment provided is 
usually recovered by charging a portion of the cost to 
operations (expense) each year based upon the estimated 
life of the equipment. This method of recovering the cost 
of these assets is called depreciation. Depreciation is 
an important factor in the expenses of a business for once 
equipment has been provided it is a charge the business 
cannot evade. 
12,. Control of Manuf!aQJ!urin,g Plant 
Because of the capital required and the expense 
incurred by the addition of manufacturing facilities it is 
vitally necessary to maintain complete control of all 
manufacturing plant expenditures. Every expenditure for 
plant facilities or equipment should be reviewed by the 
administrative executives and their approval should be 
secured for each project. A special appropriatio? number 
should be assigned to each approved project. A definite 
budget should be prepared and all expenditures charged to 
i nvestment accounts must be carefully analyzed to make certain 
that they are within the budgeted limitations. All 
expenditures should also be checked to make certain that 
they are properly chargeable to investment accounts. The 
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manufacturing plant routine must be designed to provide 
promptly accurate figure-facts concerning the exact status 
of each manufacturing plant appropriation and each investment 
a,ccount. 
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Expenditures for fixed assets and the total 
manufacturing investment may be controlled economically and 
accurately by punched card methods. In an integrated tabulating 
installation reports affecting property records can be secured 
from punched cards created for other uses. Most of the charges 
to investment can be obtained from punched card records of 
payments to vendors for purchased material. Other charges 
may be made on stock orders and labor vouchers for shop items 
and installation charges. If the punched cards from the 
various sources are to be used for the preparation of property 
records and reports the cards should be in st~ficient detail 
to provide the following information: 
1. Source of entry (labor, accounts payable, stock 
orders). 
2. Reference (voucher number, payroll number). 
3. Account charged. 
4. Appropriation number . 
5. Total charge. 
6. Date of charge. 
Q.. The !rull:Q.I2riat,!Q!1 Report 
This report is designed to summarize the charges 
to each appropriation for the current month and to compute 
the total expenditures and the unexpended portion of each 
appropriation. Two special cards are required to prepare 
the Appropriation Report. One card is required to summarize 
from the detail cards the expenditures for the period and 
the other card is designed to carry balances forward from 
prior periods. The suw~ary card prepared for the current 
month's expenditures should include the appropriation num~er, 
the account number and the amount of the charge. These 
cards can be punched automatically in the Reproducing Gang 
Punch as the detailed listings of the current month's 
expenditure are being prepared on an Electric Accounting 
Machine. The detail cards should be arranged in the following 
order: 
1. By appropriation number. 
2. By account ntunber. 
3. By source of entry. 
4. By reference data. 
As the detail listing is prepared to support the 
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charges on the Appropriation Report, summary cards representing 
the total charges to each account for each appropriation are 
punched automatically. The balance-forward cards which are 
used to secure cumulative figures must be collated with the 
summary cards to prepare the Appropriation Report. The 
balance-forward cards should contain the following information: 
1. Appropriation number. 
2. Appropriation amount (budget). 
3. Expenditures to date. 
The Appropriation Report can be rapidly prepared 
on an Electric Accounting Machine with a complete record of 
the status of each appropriation. If a detailed report is 
considered desirable the charges may be summarized and listed 
by source. This information is normally not required since 
the data is available on the supporting reports prepared 
from the detail cards. The appropriations may also be 
identified by name as well as by number if the number of 
outstanding appropriations is large enough to justify the 
additional information. 
~. Manufacturill& ~nt Accounts Report 
The manufacturing plant accounts can be controlled 
economically and accurately with punched cards. The 
Manufacturing Plant Accounts Report is issued to provide a 
record of the charges to each of the fixed asset accounts. 
This report may be prepared from the summary cards used to 
produce the Appropriation Report. The report can be used 
as a journal entry for making the required postings in the 
General Ledger or in the many subsidiary ledgers frequently 
maintained for the control of fixed assets. 
If two addition~! card forms are used, namely a 
balance-forward card and an adjustment card, the Manufacturing 
Plant Report may serve as a subsidiary ledger providing a 
complete record of the status of each of the manufacturing 
plant accounts. The balance-forward card is used to carry 
forward the balances in the accounts at the end of the 
previous period. It is in the form of a summary card 
automatically punched at the time the report for the previous 
month was prepared. It should contain the account name and 
number and the balance in the account. The adjustment card 
is a manually punched card prepared on instructions from the 
Accounting Department to cover write-offs of fully depreciated 
equipment and transfers from other accounts. When the various 
cards have been sorted together at the end of the period a 
report can be issued providing the following information for 
each investment account: 
1. The beginning balance at first cost. 
2. The charges in the period. 
3. Adjustments made during the period. 
4. The ending balance at first cost. 
~. Catalogued EguiQment Records 
Punched cards are frequently used for those accounts 
in which each unit of equipment is identified and represented 
by a separate card or page in a file or catalogue. These 
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items referred to as catalogued equipment include the buildings 
and all major pieces of equipment such as lathes, grinders, 
motors, ovens and furnaces. In a tabulating installation the 
card files are handled in a manner very similar to unit control 
inventory methods. A separate card containing the following 
data is maintained in permanent files for each unit of 
equipment: 
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EXHIBIT~ 47 
1. Account name and number. 
2. Building or machine class. 
3. Identification number. 
4. Building or machine name. 
5. Date puchased. 
6. Total first cost. 
Special listings covering all or a part of the 
catalogued equipment can be prepared at anytime. This 
report may be required in connection with audits being 
conducted or as a check list when inventories are taken 
of the plant equipment and facilities. 
E· Depreciation Schedules 
Depreciation is one of the major expense items 
in a manufacturing industry and the depreciation schedules 
representing the charges to be made to the various 
manufacturing departments must be accurately computed and 
charged. There are a number of methods for apportioning the 
depreciation expense. Some of the methods for distributing 
depreciation are l isted below: 
1. Straight line. 
2. Annuity. 
3. Production and service. 
4. ~mchine hours. 
Since an estimate must be made regardless of the 
base used, the straight line method is commonly employed 
because of the simplicity of the method. Iri the straight 
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line method an estimate is made of the probable life of the 
equipment. These estimates are usually based on tables 
furnished by governmental and accounting authorities. Each 
year a portion of the cost is charged to operations through 
the medium of depreciation schedules so that at the end of 
the estimated period the total cost of the equipment has been 
charged to expense. 
All of the calculations necessary to prepare the 
depreciation schedules may be computed automatically by 
machine methods. At the end of the year a set of cards 
can be reproduced from the balance-forward cards containing 
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the balances in each account. The cards containing the first 
cost balances should contain sub-numbers to indicate the 
departments charged with the equipment or facilities. The 
monthly depreciation charges can be calculated by multiplying 
the first cost balances by a factor representing the percentage 
of the accounts to be depreciated each month. If a sufficient 
number of copies are prepared on an Electric Accounting 
Machine the journal entries covering the regular depreciation 
charges for the entire year may be secured in a single 
operation. Cards may be punched manually to prepare special 
reports covering depreciation taken on unusual items or 
items of great value purchased during the current year. 
Q:.. Advantages of the Pu.nQheg Card ~.§tem 
The timeliness, accuracy and flexibility of the 
punched cards has reduced the detail required in the preparation 
of the accounting entries affecting property records and 
expedited the monthly closings. It has also facilitated 
the periodic audits of property records which are usually 
required. Special reports covering charges to the accounts 
for any period may be speedily reproduced from the punched 
cards. The Appropriation Report can be issued promptly to 
administrative executives so that close control can be 
maintained over all expenditures for fixed assets and prompt 
corrective action can be taken on expenditures over the 
budgeted allowances. 
Some of the specific advantages of tabulating 
methods for the control of fixed assets are noted in the 
following list: 
1. The accuracy of the records can be established 
by a single verification of the original transcription of the 
data to the tabulating card and by checking the report totals 
against the accounting controls. 
2. The reports are prepared rapidly providi ng 
additional time to check unusual charges before the books are 
closed for the period. 
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3. Additional reports required for the investigation 
of unusual charges can be secured with a minimum of effort. 
XV. PREPARATION OF JOURNAL ENTRIES BY TABULATING 
A· ~ ~ Qf Tabulating for Journal Entries 
The accountant was among the first to apply 
mechanical methods to the problem of recording the effect 
of the huge volume of transactions on the accounts of a 
large business. Without tabulating methods many large 
business organizations would require a huge force of clerical 
employees if the balance sheet and profit and loss statements 
were to be available in time to be of any value for control 
purposes. 
Although originally practically all of the punched 
data was prepared for the exclusive use of the accountant, 
the increasing application of tabulating methods for a variety 
of control purposes has provided the Accounting Department 
with most of the figure faets needed for the preparation of 
the General Ledger directly from records prepared for some 
other purpose. 
Summary cards accumulated for purposes such as 
expense control or sales analysis can be re-sorted to provide 
all the necessary details for posting in the General Ledger. 
The additional reports can often be prepared with practically 
no additional expense in time or money. In many installations 
the cards are sorted to prepare tabulated reports which serve 
as journal entries for direct posting in the General Ledger. 
While these tabulated reports cannot be expected to provide 
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all of the journal entries, the monthly closings are 
facilitated since the reports which serve as journal entries 
usually cover the major sources of activity such as sales, 
purchases and payrolls. 
~. MglQ~ Sources of Tabulated Journal Entries 
Sales and cost of sales data may be secured from 
punched cards covering products shipped from the plant and 
the district warehouses. The accounts payable cards provide 
details of charges to cost of sales for the freight payments 
made on outgoing shipments. 
The entries to the inventory accounts are usually 
from all of the sources covered by tabulating. 
1. The sales analysis cards can be summarized to 
make the necessary entries to credit the plant and warehouse 
inventory accounts for products sold to customers. 
2. The accounts payable cards may be summarized to 
provide the necessary entries charging the· inventory for 
incoming material. 
3. Departmental stock orders and internal transfers 
affecting the inventory accounts may also be summarized. 
216 
The controllable expense charges which consist 
chiefly of indirect labor and indirect material may be prepared 
from punched card data. 
1. Payroll records accumulated for expense control 
purposes provide the details of the indirect labor charges 
during the period. 
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2. Accounts payable records accumulated for 
expense control purposes provide most of the details for 
the indirect material charges during the period. 
3. Other charges for indirect material may be 
secured from tabulations of internal stock orders. 
Since most of the charges to the various investment 
(manufacturing plant) accounts are for machines and equipment 
purchased for plant use, most of the transactions affecting 
the investment accounts will be available from the reports 
of accounts payable transactions during the period. Other 
charges to investment may be made from stock orders and 
payroll records for equipment constructed within the plant. 
~. Journal Entr~ Number l 
This journal entry is prepared automatically from 
the summarized sales analysis or detail billing cards. The 
cards were originally summarized to prepare the Gross Profit 
and Loss Reports. The report provides the details necessary 
to make the entries to the various sales and cost of sales 
accounts for shipments made to customers from the plant and 
the district warehouses. The journal entry is in the form 
of a tabulated report listing the amount of sales and the 
cost of sales for each sales account. 
The following is a list of the controls which 
might be established to check the accuracy of the entry: 
1. The total sales figure should agree with the 
total of the accounts receivable schedules forwarded to the 
218 
district collection offices. 
2. The total cost of sales figure should agree 
with the total of the inventory credits to the various 
plant and warehouse inventory accounts. 
~. Journal Entu Number g 
This journal entry is prepared automatically from 
the sales analysis or detail billing cards summarized for 
inventory control purposes by inventory accounts. The 
report provides the details necessary to make the entries 
to the various plant inventory accounts for products shipped 
to customers from the plant. The journal entry is in the 
form of a tabulated report listing the amount of credit to 
be made to the inventory for each inventory class. 
The accuracy of the entry may be verified by 
checking the total inventory credit against the total of 
the cost of sales entry for shipments made from the plant. 
m. Journal Entri Number 3 
This journal entry is prepared automatically from 
the sales analysis or detail billing cards covering shipments 
made from each of the district warehouses. The report 
provides the details necessary to make the entries to the 
various inventory accounts of each of the district warehouses. 
The journal entry is in the form of a tabulated report 
listing the amount of credit to each inventory account for 
each warehouse, the total inventory credit for each of the 
district warehouses, and the total inventory credit for all 
219 
the district warehouses. 
The accuracy of the entry may be verified by 
checking the total inventory credit against the total of 
the cost of sales entry for shipments made from the district 
warehouses. 
E· Journal Entr~ Number ~ 
This journal entry is prepared autom~tically from 
the summarized accounts payable cards covering payments to 
vendors for materials and services purchased. The report 
provides the details necessary for the entries to a great 
variety of accounts in a manufacturing organization. Among 
the accounts affected by this entry are the following: 
1. Cost of sales accounts. 
2. Inventory accounts. 
3. Expense accounts. 
4. Investment (manufacturing plant) accounts. 
5. Clearing accounts. 
6. General Ledger accounts. 
g. Advapt,ages of lli Punched Card Method 
for ~ Preparation of Journal Entries 
Management executives require accurate and complete 
financial and operating reports promptly if they are to 
effectively control and administer company policies. The 
accountant's extensive use of punched cards for the automatic 
preparation of journal entries is convincing evidence of its 
value in meeting management's report requirements. 
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An outstanding advantage of the machine method is 
its complete flexibility which permits the preparation of the 
entries and reports in the sequence of their importance or 
need. The totals can be secured before any of the details 
are made available. 
The closing of the books at the end of the period 
may also be expedited considerably by summarizing the detail 
cards on a daily or weekly basis and using these summary 
cards for the monthly journal entries. The use of summary 
cards prepared in advance should eliminate or lessen the 
problem of peak loads at month end.* In this connection the 
punched cards can also provide substantial economies in 
operation by reducing the wide fluctuations in work loads 
in the Accounting Department which under manual methods 
must be staffed to handle the detail work required at month 
end and at year end.** 
The task of auditing the operations is facilitated 
in a tabulating installation by providing complete references 
to source documents on all journal entries. Errors due to 
the transposition of data, and the omission or duplication 
of numbers are reduced since the tabulating card once punched 
and verified is permanent and unalterable. The elimination 
of individual postings for each item will also reduce the 
human errors which can be expected under manual methods. The 
* 43, p. 68 
** 46, p. 66 
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accuracy of the results may also be checked against reports 
and tabulations prepared for other purposes. 
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XVI. A SURVEY OF TABULATING USAGE IN INDUSTRY 
A· The Nature and Purpose of the Surve~ 
A survey was made by the writer of one hundred 
large manufacturing organizations in order to determine 
how extensively punched card equipment was utilized in 
industry. The firms contacted were selected from Thomas 1 
Register of Manufacturers. Although the sample was restricted 
to the larger companies, an effort was made to secure a 
representative sample from various fields of manufacturing. 
A questionnaire was prepared and forwarded to the 
selected firms accompanied by a letter of transmittal 
requesting them to complete and return the form. The 
questionnaire was designed to provide some quantitative 
indeces which would permit drawing some definite conclusions 
concerning the utilization of punched card equipment. The 
following questions represent some of the facts which the 
survey sought to obtain: 
1. Do most of the major manufacturing organizations 
make use of punched card methods? 
2. What kinds of equipment are generally used? 
3. Are the punched cards used for certain definite 
applications, or are they used for a variety of different 
applications? 
4. How many applications do the individual 
companies make of the punched cards? 
224 . 
5. Are there opportunities for a greater number 
of applications by individual companies? 
6. Could tabulating be used effectively by the 
companies who do not use the punched card equipment? 
~. ~ Questionnaire 
The questionnaire was simple in form so that the 
responses could be made quickly without undue effort. The 
questions were designed so that a yes or no answer for each 
of the applications listed was sufficient to complete the 
form. Space was provided under each of the applications 
listed for the respondents to make additional comments or 
notations concerning special features in the respondent's 
installation. 
The questionnaire requested the respondents to 
advise if tabulating equipment was used, and if so, the 
type of equipment used. Eleven different applications of 
tabulating equipment for management control were listed in 
the survey and space was also provided so that the firms 
surveyed could indicate other non-listed applications. 
~. Response to the Survey 
225 
The response to the survey from the firms contacted 
was excellent. Although several of the firms required a 
follow-up letter, all of the firms returned the questionnaires. 
In most cases the forms were mailed to specific individuals 
in the firms contacted. These individuals were usually either 
procedures supervisors or accountants. Many of the firms 
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SURVE1 OF TABULATING APPLICATION§ 
!'!.am~ of Firm: 
Loc~tion: ______ ·------------- --------
Type of Installation: IBM ____ : Rem Rand ____ : Do Not Use ____ __ 
APPLICATIONS 
1. Production Control YES_: NO_ 
Special Features ________ ·---------------------------------
~--~------------------·-------------~~-----~~-2. Inventor~ Control YES_: NO_ 
Special Features __ _ 
3. Ea~roll Pre~aration YES : NO ____ 
For Computation of Gross Pay: ____ • Net Pay: ____ • ----
Other Uses 
-------
4. Ma teriai-'Purc.hasi'-ng _______ _ YES_ NO_ 
Special Features-------------------------------------------
5. sares-ICCounting: ____ • Customer Billing: _____ • YES_: NO_ 
Special Features _______________________ --------------------
6. Direct Labor: • Direct Material Control:_. YES_ . NO • 
----Special Features 
--
--7. Expense Control YES_ • NO_ • Special Features 
8. Sales Forecast ~ Budget Preparation YES_: NO_ 
Special Features _______ ----------------------------------·-----
Other Applications 
-----------------
By: ___ _ 
Return to: General Electric Co., 40 Federal St., West Lynn 3,Mass. 
Att: T. H. McDonald 
Exhibit .2Q 
contacted displayed a keen interest in the survey and many 
expressed an interest in the results since they were planning 
or considering additional applications. 
The following table lists the cooperating firms 
included in the survey. The table also indicates which 
firms make use of punched cards, the type of equipment used, 
and the number of applications made. 
TABULATING USAGE BY SELECTED BUSINESS FIRMS 
Air Reduction Sales Co. 
Allen-Bradley Co. 
Allis Chalmers Mfg. Co. 
Aluminum Co. of America 
American Brass Co. 
American Optical Co. 
American Phenolic Corp. 
American Screw Co. 
American Tag Co. 
American Writing Paper Corp. 
Anchor-Hocking Glass Corp. 
Armco Steel Corp. 
Armour & Co. 
Armstrong Cork Co. 
Barber Colman Co. 
Bausch & Lomb Optical Co. 
Bethleham Steel Co. 
Bridgeport Brass Co. 
Brown & Sharpe Mfg. Co. 
Cannon Electric Development Co. 
Carboloy Co. 1 Inc. Carborundum (.;o. 
Celanese Corp. of America 
Chase Brass & Copper Co. 
The Chrysler Corp. 
Cities Service Oil Co. 
Continental Can Co. 
Corning Class Corp. 
Cutler Hammer Inc. 
~21. Equipment 
IBM 
Rem-Rand 
IBM 
IBM & Rem-Rand 
None 
None 
IBM 
IBM 
None 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM & Rem-Rand 
IBM 
IBM 
IBM 
Rem-Rand 
Number of 
Application§ 
3 
2 
12 
10 
4 
7 
6 
9 
3 
4 
9 
4 
10 
4 
3 
9 
1 
9 
1 
5 
2 
9 
4 
1 
10 
3 
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Danly Machine Specialties Inc. 
Dennison ~ffg. Co. 
The Diamond Match Co. 
The Dow Chemical Co. 
E. I. Dupont DeNemours & Co. 
Eagle Pencil Co. 
Eastman Kodak Co. 
Endicott. Johnson Corp. 
Excello Corp. 
Fairmont Aluminum Co. 
The Firestone Tire & Rubber Co. 
Florence Stove Co. 
The General Fireproofing Co. 
General Motors Corp. 
B. F. Goodrich Co. 
The Goodyear Tire & Rubber Co. 
Gulf Oil Corp. 
Hershey Chocolate Corp. 
The Hoover Co. 
Ingersoll Rand Co. 
Inland Steel Co. 
International Paper Co. 
International Resistance Co. 
Johns-Mansville Corp. 
Kaiser-Frazer Corp. 
Kaiser Services Inc. 
Kendall Refining Co. 
Leeds & Northrup Co. 
Magnovox Co. 
The Maytag Co. 
Mid-Continent Petroleum Corp. 
Minnesota Mining & Mfg. Co. 
Monsanto Chemical Co. 
Moser Jewel Co. 
National Cash Register Co. 
National Gypsum Co. 
Nicholson File Co. 
Niles Bement Pond Co. 
North American Aviation Inc. 
Norton Co. 
Osborne Mfg. Co. 
Owens-Corning Fibre Glass Corp. 
Packard Motor Car Co. 
Pitney-Bowes Inc. 
Pittsburgh Plate Glass Co. 
Procter & Gamble Co. 
Radio Corp. of America 
Raytheon Mfg. Co. 
~of 
_mquipment 
IBM 
IBM 
None 
IBM 
IBM & Rem-Rand 
IBM 
IBM 
IBM 
IBM 
None 
IBM 
IBM 
None 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
None 
None 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
Rem-Rand 
IBM 
IBM 
IBM 
IBM 
Number of 
Applications 
6 
9 
12 
8 
5 g 
7 
10 
2 
12 
4 
10 
7 
~ 
~ 
1 
6 
10 
12 
3 
3 
3 
9 
~ 
7 
7 
4 
7 
1 
6 
7 
7 
3 
7 
3 
1 
4 
11 
5 
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Reed Rolled Thread Die Co. 
Reynolds Metals Co. 
Revere Copper & Brass Inc. 
Sangamo Electric Co. 
Scott Paper Co. 
S.K.F. Industries Inc. 
Square D Co. 
Stamford Rolling Mills Co. 
Stromberg Carlson Co. 
Sylvania Electric Products Co. 
Telechron Inc. 
Timken Roller Bearing Co. 
Titan Metal Mfg. Co. 
Union Carbide & Carbon Corp. 
United Aircraft Corp. 
United Screw & Bolt Corp •. 
United States Steel Co. 
Vanadium Corp. of America 
Veeder-Root Inc. 
Westinghouse Electric Corp. 
Weston Electric Instrument Corp. 
H. A. Wilson Co. 
Wright & Co. 
Table ! 
~of 
Equipment 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
None 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
IBM 
Rem-Rand 
IBM 
Rem-Rand 
Rem-Rand 
IBM 
IBM 
IBM 
IBM 
~. Results Q! ~ Survey 
Number of 
Applications 
g 
~ 
8 
10 
5 
10 
4 
2 
6 
9 
7 
12 
4 
8 
3 
11 
~ 
8 
4 
The following table is designed to summarize the 
principle results of the survey. As the table indicates 
most of the larger business organizations in the nation 
make use of punched card equipment and the great majority 
of the users in this group appear to prefer the equipment 
of the International Business Machines Corporation. It is 
interesting to note that three firms, namely the Aluminum 
Company of America, the Chrysler Corporation and the E. I. 
Dupont DeNemour Company used both the I.B.M. and Remington 
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Rand equipment at different locations thus accounting for 
the apparent duplications in the figures, 
S~UffiY OF TABULATING USAGE 
Number 'Qf Total ~ Qf Trab. 
Surve1ed Users 
I.B. M. Users 85 85.0 93.4 
Remington Rand Users 9 9.0 9·9 
Less Duplications _.l _.b.Q 3.3 
Total Tab. Users 91 91.0 100,0 
Non-Users _.2 9.0 
Total 100 100.0 
Table II 
The tabulation following is designed to summarize 
the facts secured in the survey concerning the number of 
companies making use of the different applications. In 
this connection it might be well to mention that many of 
the firms contacted reported a variety of special reports 
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and applications. For example, the Kaiser-Frazer Corporation 
of Willow Run, Michigan listed seniority control, psychological 
statistical reports, and draft studies as other applications. 
Because of the great variety of items listed under "Others", 
no effort was made to report each of these items as separate 
applications. All of the various items listed as "Others" 
by the respondents were treated for the purpose of the 
survey as a single application. 
SURVEY QE TABULATING APPLICATIONS ~ ~ 
A.J2plications Number 
Qf Useu 
Production Control 34 
Inventory Control 57 
Gross Payroll 54 
Net Payroll 63 
Material Purchasing 27 
Sales Accounting 80 
Customer Billing 32 
Direct Labor Control 48 
Direct Material Control 32 
Expense Control 51 
Sales Forecasts & Budgets 29 
Others 58 
Table III 
~ .Qf Total 
Suryeyeg 
34.0 
57.0 
54.0 
63.0 
27.0 
80.0 
32.0 
48.0 
32.0 
51.0 
29.0 
58.0 
~~~. 
Users 
The tabulation following is designed to summarize 
the results of the survey with respect to the number of 
applications made by the individual firms surveyed. Since 
as has be.en indicated previously, no attempt was made to 
classify the various miscellaneous uses reported as "Others':', 
there were 12 possible applications and for the purposes of 
the survey a firm reporting 12 applications was considered 
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to have a complete tabulating installation. The tabulation 
lists the number of applications reported by the various 
participating firms and for comparative purposes the percentage 
of punched card users who reported each of the possible 12 
applications. It also lists the number and percent actually 
using the indicated number of applications. For example, 
although only 5 firms reported one application, all 91 of 
the firms using punched card methods actually made at least 
one application. 
SURVEY OF I!m H._~ QE. TAB!l1ATIHQ 1\f~LICAX!mi.§ REPORTED 
Number of Firms ReRQ!:~ing Total Users 
4RRli~allQ!l2 liQ. ill9.~!l~ No. Percent 
1 5 5.5 ~~ 100.0 2 4 4.4 94.5 
3 11 12.1 82 90.1 
4 11 12.1 71 78.0 
5 7 7.7 60 65.9 
6 9 9.9 53 58.2 
7 11 12.1 44 48.3 
8 7 7.7 33 36.2 
9 10 10.9 26 28.5 
10 9 9.9 16 17.6 
11 2 2.2 7 7-7 12 _2 
__j.!.,2 _2 __.2.tj 
91 100.0 
Table ll 
~. QQnclusions and Comments 
The survey indicated the quite general acceptance 
of punched card methods in industry to solve the record-
keeping problems created by modern large scale operations. 
Nine out of every ten in the group surveyed used tabulating 
equipment. As the survey indicated the equipment of the 
International Business Machine Corporation is used by most 
of the larger firms. Most of the firms who reported that 
they used Remington Rand equipment appeared to make use of 
tabulating for only a few specialized applications. The 
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major reason advanced for preferring I.B.M. equipment 
appeared to be due to the greater flexibility of the system. 
In the I.B.M. system the tabulating machines can be quickly 
converted from one type of work to another in a matter of 
seconds by inserting a different control board in the machine. 
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The applications reported by the respondents included 
a wide range of record-keeping activities. In many cases 
companies in the same industrial group who would seem to have 
somewhat the same problems would show considerable variance 
in the number and kind of applications reported. If the 
assumption can be made that punched card methods provide 
the most satisfactory means for attaining effective management 
control, it can be concluded that all of the firms in the 
same industrial group would gain in efficiency by using 
tabulating equipment for the same applications used by others 
in the group. 
The survey quite generally indicated that the 
majority of the firms contacted were not using their tabulating 
departments to the extent necessary for maximum .efficiency. 
A more extensive application of tabulating methods to other 
phases of management control would reduce considerably the 
fixed charges involved in the operation of the tabulating 
section with only a relat i vely slight increase in out-of-
pocket expense. 
Several reasons may be advanced to explain the 
tendency of many firms to overlook the advantages of applying 
r 
their punched card system to more of their record-keeping 
routines. 
1. One temporary difficulty encountered by many 
firms has been the difficulty of securing new equipment. 
Because of the extensive demand this has proved to be a 
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continual postwar problem. In recent months however, more 
equipment has become avail able and barring unusual circumstances, 
those firms requiring additional equipment to develop an 
integrated tabulating system should be able to secure the 
required facilities in the near future. 
2. Although many of the suggested applications 
were possible in the past there were serious practical 
objections to their use because of the cost involved and the 
difficulties of making a successful installation. The 
development in recent years of ultra high speed electronics 
equipment tends to make many of the suggested applications 
much more practical. 
3. A third reason ·which might explain why so many 
firms have neglected to utilize the possibilities offered 
by punched card methods is simply the inertia and the lack 
of foresightedness on the part of those responsible for the 
installation of new systems. Many executives are prone to 
hold fast to proven "tried and true" systems which have 
worked for years. Invewtigation often discloses that many of 
these old methods and systems are not nearly as satisfactory 
as is generally believed, and they may in fact be inefficient 
r 
and costly to operate when they are analyzed as to their 
performance in handling the huge volume of transactions 
encountered in modern business. 
4. Another objection offered by many executives 
to punched cards is that the data is too variable and the 
handling of it by machine methods is too costly to justify 
the application. This argument may have considerable merit, 
but it should be recognized that in any business with a 
considerable volume of transactions many of the routines 
and procedures and much of the data can and should be 
standardized. If the problem receives the study it deserves 
and the routines and. systems are properly designed, the 
additional out-of-pocket cost should be more than offset by 
the benefits received from the additional application. 
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XVII. CONCLUSION 
A· Measuring ~ Effectiveness Q( Punched Q~rg Ayplications 
The almost universal acceptance of punched card 
methods by big business would seem to indicate the value of 
such a system for large manufacturing organizations. However, 
like any other system or method its installation and 
application must be justified. The installation may be 
justified by lower operating costs or in the value of the 
increased services provided. Tabulating methods have been 
able to sell themselves in both of these respects to most 
of our larger business firms. 
Individual applications, however, must be considered 
on their own merits for no two businesses have exactly the 
same systems or present exactly the same problems. The 
experience of other concerns in the same line who have made 
similar applications should be studied to obtain information 
regarding the savings and advantages. · The tabulating machine 
company's representative can often obtain a great deal of 
this information for the prospective user. 
If the prospective installation is properly planned, 
flow charts and machine usage charts can be prepared to 
determine approximately how many employees will be required 
and also the number and kinds of equipment which will be 
needed. An estimate of the fixed charges and miscellaneous 
supplies required should also be made to secure a complete 
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cost estimate. The estimated cost of the application should 
be compared with the cost of manual methods in terms of 
people required and total cost. 
The additional advantages of the punched card 
method should also be carefully analyzed. In many cases 
important data which is difficult or even impossible to 
obtain by manual methods can be secured at no additional 
cost. The speed with which the data is available under the 
two alternative methods should be compared. 
The possibility of a limited mechanization of the 
routines should also be considered particularly if some of 
the routines or data is so variable that mechanization would 
be difficult. In cases of this sort it is often practical 
to handle a portion of the routines or the data by machine 
methods and use manual methods for the remainder. 
~. 0Rerating Procedures gnd QReratiqg Costs 
The tabulating supervisor has three major 
responsibilities for achieving the distinctive advantages 
of the punched card system. 
1. He should develop adequate procedures for the 
performance of the functions required from the tabulating 
division and he must establish proper controls to make 
certain that the accepted procedures are being followed. 
2. He should establish definite schedules of 
due dates for the performance of all activities and the 
issuance of all finished reports. He must also establish 
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controls to make certain that the schedules are being met. 
3. He should provide the required services at the 
lowest cost consistent with adequate results. 
Definite procedures should be established for each 
job to be performed in the accounting machine section. Once 
the routines have been conceived and developed, the facts 
should be permanently recorded in a logical sequence to 
provide complete details of the specific jobs required to 
accomplish the end result. 
The required facts can be recorded conveniently 
in a manual of procedure. The manual should cover the 
specific operations required to perform every job in the 
tabulating division. The manuals should contain complete 
descriptions of every operation, supplemented by exhibits 
of all documents used and reports prepared. Job steps can 
be graphically illustrated by the use of flow charts to 
provide a clear picture of the entire procedure. The manuals 
serve as an authoritative reference source for all the 
departmental activities and as an effective aid in the 
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training of new personnel. The manuals and flow charts also 
provide an effective tool for the calculation of time schedules 
and standards of performance. 
Adequate control of tabulating activity for the 
improvement of machine usage and operational techniques 
requires the regular collection of statistics concerning 
performance. A variety of records and forms can be designed 
to secure operating data for analysis.* The following forms 
may be maintained to record operating data: 
1. Machine operation records. 
2. Operator's reports. 
3. Job ticket records. 
If the operators are properly instructed and their 
cooperation secured, a considerable amount of valuable data 
may be secured with a minimum amount of expense. The three 
basic forms mentioned above can be filled out by the operator 
at the end of each job. 
Summary records for analysis purposes can be easily 
secured from the basic records. The data to be summarized 
should include the following: 
1. Number and kind of cards key punched. 
2. Number and kind of cards processed. 
3. Total actual machine time. 
4. Number and kind of jobs completed. 
5. Number and kind of reports prepared. 
Comparative analyses of performance should be made 
in every installation to locate the areas, methods and 
machines requiring attention. Some useful comparisons for 
measuring efficiency are listed below: 
1. Cards handled per machine operator 
Number Qf cards processe4 
Number of machine operators 
* 34, PP· e-1o.· 
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2. Cards key punched per operator 
Number of cards key punched 
Number of key punch operators 
3. Cards handled per man-hour 
Number of cards processed 
Total man-hours 
4. Cards handled per machine hour 
Number of cards proces~ 
Total actual machine hours 
5. Machine use efficiency 
Actual ruqning time 
Available running time 
6. Performance 
Scheduled time 
Actual operating time 
7. Job performance 
Scheduled time per job 
Actual operating time per job 
The operating costs of the installation and the 
jobs performed should be analyzed regularly to insure that 
the expected values are being secured for the cost incurred.* 
All of the costs involved in the operation of the department 
should be considered including, the machine and labor costs, 
supervisory costs, supplies purchased and overhead charges. 
The following is a list of some of the cost comparisons 
which can be made: 
1. Cards processed per dollar cost 
Number of cards processed 
Total Cost 
* 21, pp. 13-15. 
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2. Cost per machine hour usage 
Total cost 
Total actual machine time 
3. Cost per document processed 
Total cost 
Number Of documents processed 
4. Cost per report produced 
Total cost 
Number of reports produced 
5. Cost for Job X 
Actual oper~ting times A x B x C 
Full cost of operations A x B x C 
~. Future Possibilities 
The use of punched cards has grown phenomenonally 
during the relatively short period of its existence. It 
has not been much over thirty years since the first extensive 
application of punched card methods was made for industrial 
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purposes. In response to the demands of business, the research 
laboratories of the tabulating manufacturers have regularly 
introduced better machines designed to expedite and control 
the huge volume of clerical work in industry. 
While it should be recognized that any projection 
into the future involves a high degree of guess-work, a 
study of the recent developments in equipment and applications 
should permit the development of some limited conclusions 
regarding the future uses of the machines. 
The present wage scales and the increasing demands 
for clerical workers has and should continue to accelerate the 
demand for mechanical equipment to help secure efficient 
operation at the lowest cost. Mr. Eugene R. Harrison writing 
in the N.A.C.A. Bulletin of November 15, 1948 stated, 
Since the start of the century 
clerical employment has increased 
some five times as fast as 
factory employment and the stock 
pile of available clerical 
material is quite limited.* 
A recent advertisement of the General Electric 
Company in a company publication** pointed out that payments 
to its employees, excluding the costs of pensions, insurance 
and other benefits have increased over one hundred percent 
in the last ten years. 
Besides the economy of operation secured by most 
of the larger firms the scope of punched card methods is 
being constantly increased by the development of new kinds 
of equipment and better and faster models of standard 
equipment. In recent years inventors, engineers and 
technicians have cooperated to provide a variety of new 
devices which have made possible many new applications. 
A more extensive development of electronics 
equipment, a more general application of the mark-sensing 
process, and the automatic reproduction of punched cards 
by tapes created directly from information transmitted by 
commercial wire service from some distant area are among 
some of the major developments which can be expected to 
* 41, p. 287 
** 35, p. 12 
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become increasingly useful to business and industry in 
future years.* 
The research made in conjunction with the design 
and manufacture of the gigantic computing machines being 
produced for governmental and scientific agencies should 
prove valuable in the development of new kinds of equipment. 
Experience with these computers would indicate that it is 
not entirely beyond the bounds of possibility to visualize 
business machines capable of making limited judgments and 
decisions on routine matters.** 
In this connection it might be well to mention 
the possible applications in the fields of applied science • . 
The creative scientists and mathematicians were chiefly 
responsible for the development of the huge digital computers 
to aid them in the solution of their problems. Engineering 
and technical personnel in industry have continued to rely 
almost entirely on manual methods to solve the many complex 
engineering and design problems which they face daily. The 
application of punched card methods to the problems of 
applied science could provide management with a tool offering 
rich rewards in terms of better designed products at lower 
costs. 
In conclusion, carefully considered judgment would 
indicate that the present trend toward a greater use of 
tabulating equipment in business and industry should continue 
* 40, p. 308 
** 47, p. 118 
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at a high rate. The punched cards have provided industry 
with an entirely new and better method for solving the 
complex business problems of today. Its advantages are 
distinctive, and business management has been quick to 
recognize its unique contribution toward the control of 
business operations, with the result that practically all 
of the larger manufacturers in the nation make use of 
tabulating for some business applications. The major 
advances for tabulating in the future lie in its use by 
business for more applications and for the development 
within the individual firms of an integrated system in 
which the majority of the records are maintained on punched 
cards. 
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